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SCROLL COMPRESSOR 

BACKGROUND OF THE INVENTION AND 
RELATED ART STATEMENT 

The present invention relates to a Scroll compressor in 
which a compression chamber is formed between two Scrolls 
with respective Scroll wraps and a volume of the compres 
Sion chamber is decreased to compress a fluid therein by an 
orbital motion therebetween around an axis, and relates to an 
air conditioner including the Scroll compressor. 
JPA Hei-5-263776 discloses a structure for the Scroll, in 

which an axial distance between an orbital Scroll and a 
Stationary Scroll is increased by a force converting mecha 
nism having a contact between an outer peripheral Surface of 
the Stationary Scroll and a tapered guide Surface of a frame 
to convert a radial thermal expansion force of the Stationary 
Scroll to an axial force urging the Stationary Scroll axially, 
when a temperature of the Stationary Scroll is increased. 
JPA Hei-3-11102 discloses a Scroll structure in which a 

pitch between the Scroll wraps varies from an radially inside 
of the scrolls toward an radially outside thereof. 

OBJECT AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide a Scroll 
compressor in which an excessive contact StreSS between 
Scrolls is prevented with keeping attitude relation and posi 
tional relation therebetween correct. 

According to the present invention, a Scroll compressor 
comprises, 

two Scrolls including respective Scroll wraps to form a 
compression chamber therebetween So that a Volume of 
the compression chamber is decreased to compreSS a 
fluid therein by an orbital motion between the scrolls 
around an axis, 

a frame Supporting the Scrolls thereon, 
a drawing force generator generating a drawing force 

urging axially one of the Scrolls toward another one 
thereof, and 

a contacting force limiter bearing at least a part of the 
drawing force to prevent the at least a part of the 
drawing force from being born by a contact between 
the Scrolls, when an axial distance between the Scrolls 
is not more than a predetermined axial distance. 

Since the at least a part of the drawing force is prevented 
from being born by the contact between the scrolls when the 
axial distance between the Scrolls is not more than the 
predetermined axial distance, an excessive contact StreSS 
between the Scrolls is prevented, and a relationship in 
attitude and position between the Scrolls is kept desirably 
when the axial distance between the Scrolls is not more than 
the predetermined axial distance. Another or remainder part 
of the drawing force is born by a contact between the Scrolls, 
for example, by a contact between a front end of wrap and 
a mirror plate Surface. 
The contacting force limiter may prevent the axial dis 

tance between the Scrolls from being less than the predeter 
mined axial distance So that the Substantial whole of the 
drawing force is born by the contacting force limiter to 
prevent the drawing force from being born by the contact 
between the Scrolls when the axial distance between the 
Scrolls is equal to the predetermined axial distance. The 
drawing force generator may include a thrust bearing which 
is connected to the one of the Scrolls to apply the at least a 
part of the drawing force therethrough to the one of the 
Scrolls So that the one of the Scrolls is urged axially toward 
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2 
the another one the Scrolls, and the contacting force limiter 
may prevent an axial distance between the another one of the 
Scrolls and the thrust bearing from being less than another 
predetermined axial distance So that the contacting force 
limiter bears the at least a part of the drawing force to 
prevent the at least a part of the drawing force from being 
born by the contact between the scrolls when the axial 
distance between the Scrolls is not more than the predeter 
mined axial distance. 
The contacting force limiter may be fixed axially with 

respect to the frame and be connected to the one of the 
Scrolls to bear the at least a part of the drawing force So that 
the at least a part of the drawing force is prevented from 
being born by the contact between the scrolls. The contact 
ing force limiter fixed axially with respect to the frame and 
connected to the one of the Scrolls keeps an attitude and 
position of the one of the scrolls desirably. If the one of the 
Scrolls is allowed to move with respect to the contacting 
force limiter in Such a manner that the axial distance 
between the Scrolls is increased, the excessive contact StreSS 
between the Scrolls is prevented more Securely. 

The contacting force limiter may be fixed axially with 
respect to the frame and be connected to the thrust bearing 
to bear the at least a part of the drawing force So that the at 
least a part of the drawing force is prevented from being 
born by the contact between the scrolls when the axial 
distance between the Scrolls is not more than the predeter 
mined axial distance. The contacting force limiter fixed 
axially with respect to the frame and connected to the thrust 
bearing keeps an attitude and position of the thrust bearing 
desirably. If the thrust bearing is allowed to move with 
respect to the contacting force limiter in Such a manner that 
the axial distance between the another one of the Scrolls and 
the thrust bearing is increased, the excessive contact StreSS 
between the scrolls is prevented more securely. If the one of 
the scrolls is allowed to move with respect to the thrust 
bearing in Such a manner that the axial distance between the 
Scrolls is decreased, the Scrolls can contact each other while 
the at least a part of the drawing force is prevented from 
being born by the contact between the scrolls. 

The drawing force generator includes a Spring and/or the 
fluid (lubricant and/or refrigerant) compressed by the com 
pression chamber, for generating the drawing force. A creep 
member may be arranged between the one of the Scrolls and 
the contacting force limiter to be deformed plastically in 
accordance with a lapse of compressor operating time by a 
compression force therebetween to decrease the axial dis 
tance between the Scrolls in accordance with the lapse of 
compressor operating time. It is preferable that the drawing 
force applied to a relatively radially-outer portion of the 
Scrolls is Smaller than the drawing force applied to a 
relatively radially-inner portion of the Scrolls. It is also 
preferable that the Scrolls includes respective mirror plate 
Surfaces which extend Substantially parallel to each other 
and face to the wraps respectively to form the compression 
chamber, a thickness of each of the wraps varies from the 
relatively radially-outer portion of the scrolls to the rela 
tively radially-inner portion of the Scrolls, and an axially 
projecting height of each of the wraps from the respective 
mirror plate Surface at the relatively radially-outer portion of 
the Scrolls is larger than that at the relatively radially-inner 
portion thereof. The creep member may be arranged 
between the thrust bearing and the contacting force limiter 
to be deformed plastically in accordance with the lapse of 
compressor operating time by the compression force ther 
ebetween to decrease the axial distance between the another 
one of Scrolls and the thrust bearing in accordance with the 
lapse of compressor operating time. 
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The contacting force limiter may be arranged on the 
another one of Scrolls So that the at least a part of the drawing 
force is applied to the another one of Scrolls without passing 
through the one of Scrolls to prevent the at least a part of the 
drawing force from being born by the contact between the 
scrolls. If the thrust bearing is rotatable with respect to the 
frame, an abrasion between the thrust bearing and the one of 
the Scrolls is restrained. 

If the contacting force limiter has a positioning Surface 
extending Substantially perpendicularly to the axis, one of 
the Scrolls and the drawing force generator has another 
positioning Surface extending Substantially perpendicularly 
to the axis, and a contact between the positioning Surfaces 
bears the at least a part of the drawing force to prevent the 
at least a part of the drawing force from being born by the 
contact between the Scrolls, a relationship in attitude and 
position between the contacting force limiter and the one of 
the Scrolls or between the contacting force limiter and the 
drawing force generator is kept Significantly correctly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal cross-sectional view of a Scroll 
fluid compressor according to a first embodiment of the 
invention; 

FIG. 2 is an explanatory view of a width of a wrap and a 
width of each of tip-Seal insertion grooves in a Scroll wrap 
in the embodiment; 

FIG. 3 is a perspective view of a Swing or turning Scroll 
member in the embodiment as viewed from the upper; 

FIG. 4 is a perspective view of the turning scroll member 
in the embodiment as viewed from the lower; 
FIG.5 is a perspective view of a float scroll member in the 

embodiment as viewed from the lower; 
FIG. 6 is a perspective view of the float scroll member in 

the embodiment as viewed from the upper; 
FIG. 7 is a bottom plan view of the float scroll member in 

the embodiment; 
FIG. 8 is a top plan view of the turning scroll member in 

the embodiment; 
FIG. 9 is a transverse cross-sectional view of the 

embodiment, indicated by an arrow IX-IX in FIG. 1; 
FIG. 10 is a perspective view of an Oldham's ring in the 

embodiment as viewed from the upper; 
FIG. 11 is a top plan view of a float stopper in the 

embodiment; 
FIG. 12 is a perspective view of the float stopper in the 

embodiment as viewed from the upper; 
FIG. 13 is an explanatory view of an oil-groove position 

in the embodiment; 
FIG. 14 is a top plan view of the float scroll member in 

the embodiment; 
FIG. 15 is a bottom plan view of a float scroll member in 

a Second embodiment of the invention; 
FIG. 16 is a top plan view of a turning scroll member in 

the embodiment; 
FIG. 17 is a bottom plan view of the float scroll member 

in is the embodiment; 
FIG. 18 is a bottom plan view of the float scroll member 

in the embodiment; 
FIG. 19 is a bottom plan view of the float scroll member 

in the embodiment; 
FIG. 20 is a perspective view of a float stopper in the 

embodiment as viewed from the upper; 
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4 
FIG. 21 is a bottom plan view of the float scroll member 

in the embodiment; 
FIG. 22 is a top plan view of the float stopper in the 

embodiment; 
FIG. 23 is a bottom plan view in the vicinity of a release 

hole in a float Scroll member in a third embodiment of the 
invention; 

FIG. 24 is a top plan view of the float scroll member in 
the embodiment; 

FIG. 25 is a top plan view of the float scroll member in 
the embodiment; 

FIG. 26 is a bottom plan view of an assembly including 
a float Scroll member and a float Stopper, in a fourth 
embodiment of the invention; 

FIG. 27 is a perspective view of a leaf spring in the 
embodiment; 

FIG. 28 is a perspective view of a turning scroll member 
in a fifth embodiment of the invention, as viewed from the 
upper, 

FIG. 29 is a perspective view of an Oldham's ring in the 
embodiment, as viewed from the upper; 

FIG. 30 is a bottom plan view of a float scroll member in 
a sixth embodiment of the invention; 

FIG. 31 is a top plan view of a turning scroll member in 
the embodiment; 

FIG. 32 is a perspective view of a float scroll member in 
a seventh embodiment of the invention, as viewed from the 
lower; 

FIG. 33 is a perspective view of a turning scroll member 
in the embodiment as viewed from the upper; 

FIG. 34 is an enlarged perspective view of the float Scroll 
member in the embodiment, from the lower of a wrap 
forward end thereof; 

FIG. 35 is an enlarged perspective view of the float scroll 
member in the embodiment, from the lower of the wrap 
forward end; 

FIG. 36 is a perspective view of the float scroll member 
in the embodiment as viewed from the lower; 

FIG. 37 is a top plan view of a turning scroll member in 
an eighth embodiment of the invention; 

FIG. 38 is a top plan view of a turning scroll member in 
a ninth embodiment of the invention; 

FIG. 39 is a top plan view of the turning scroll member 
in a tenth embodiment of the invention; 

FIG. 40 is a longitudinal cross-sectional view of a turning 
Scroll member in a modification of the embodiment; 

FIG. 41 is a longitudinal cross-sectional view of the 
turning Scroll member in the embodiment; 

FIG. 42 is a perspective view of the turning scroll member 
in the embodiment as viewed from the lower; 

FIG. 43 is a longitudinal cross-sectional view in the 
vicinity of an oil-Supply hole in an eleventh embodiment of 
the invention; 

FIG. 44 is a top plan view of a fixed table in a twelfth 
embodiment of the invention; 

FIG. 45 is a longitudinal cross-sectional view of the fixed 
table in the embodiment; 

FIG. 46 is a perspective view of the fixed table in the 
embodiment as viewed from the lower; 

FIG. 47 is a longitudinal cross-sectional view of a thir 
teenth embodiment of the invention; 

FIG. 48 is a top plan view of a bearing support in the 
embodiment; 
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FIG. 49 is a longitudinal cross-sectional view in the 
vicinity of an oil storage chamber in a fourteenth embodi 
ment of the invention; 

FIG. 50 is a longitudinal cross-sectional view of a scroll 
fluid machine in a fifteenth embodiment of the invention; 

FIG. 51 is a longitudinal cross-sectional view of the scroll 
fluid machine in the embodiment; 

FIG. 52 is a longitudinal cross-sectional view of the scroll 
fluid machine in the embodiment; 

FIG. 53 is a longitudinal cross-sectional view of the scroll 
fluid machine in the embodiment; 

FIG. 54 is a perspective view of a float scroll member in 
the embodiment as viewed from the upper; 

FIG. 55 is a perspective view of the float scroll member 
in the embodiment as viewed from the upper; 

FIG. 56 is a longitudinal cross-sectional view of a six 
teenth embodiment of the invention; 

FIG. 57 is a longitudinal cross-sectional view of a con 
nection pipe in the embodiment; 

FIG. 58 is a longitudinal cross-sectional view of the 
connection pipe in the embodiment; 

FIG. 59 is a longitudinal cross-sectional view of the 
connection pipe in the embodiment; 

FIG. 60 is a side elevational view of a Scroll fluid machine 
in a Seventeenth embodiment of the invention; 

FIG. 61 is a longitudinal cross-sectional view of a scroll 
fluid machine in an eighteenth embodiment of the invention; 

FIG. 62 is a longitudinal cross-sectional view of the scroll 
fluid machine in the embodiment; 

FIG. 63 is a longitudinal cross-sectional view of a scroll 
fluid machine in a nineteenth embodiment of the invention; 

FIG. 64 is a longitudinal cross-sectional view of the scroll 
fluid machine in the embodiment; 

FIG. 65 is a longitudinal cross-sectional view of the scroll 
fluid machine in the embodiment; 

FIG. 66 is a longitudinal cross-sectional view of a scroll 
fluid machine in a twentieth embodiment of the invention; 

FIG. 67 is a perspective view of an outdoor unit in which 
a vertical compressor according to a twenty-first embodi 
ment of the invention is arranged in the outdoor unit; 

FIG. 68 is a perspective view of an outdoor unit in which 
a horizontal compressor according to the embodiment of the 
invention is arranged in the outdoor unit; 

FIG. 69 is a longitudinal cross-sectional view of the 
outdoor unit in which the horizontal compressor according 
to the embodiment is loaded is mounted on a wall of a house; 

FIG. 70 is a perspective view in which a car air 
conditioning System which loads a horizontal compressor 
according to a twenty-Second embodiment of the invention 
is arranged in an electric Vehicle; 

FIG. 71 is a longitudinal cross-sectional view of a twenty 
third embodiment; 

FIG.72 is a perspective view of a stopper member in the 
twenty-third embodiment from the upper; 

FIG. 73 is a top plan view of the stopper member in the 
twenty-third embodiment; 

FIG. 74 is a longitudinal cross-sectional view of a twenty 
fourth embodiment; 

FIG. 75 is a perspective view of a turning scroll member 
in the twenty-fourth embodiment as viewed from the upper; 

FIG. 76 is a perspective view of the turning scroll member 
in the twenty-fourth embodiment as viewed from the lower; 
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FIG. 77 is a perspective view of an Oldham's ring in the 

twenty-fourth embodiment from the upper; 
FIG. 78 is a longitudinal cross-sectional view of a twenty 

fifth embodiment; 
FIG. 79 is a longitudinal cross-sectional view of a twenty 

sixth embodiment; 
FIG.80 is a longitudinal cross-sectional view of a twenty 

Seventh embodiment; 
FIG. 81 is a longitudinal cross-sectional view of a twenty 

eighth embodiment; and 
FIG. 82 is a longitudinal cross-sectional view of a twenty 

ninth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A first embodiment of the invention will be described with 
reference to FIGS. 1 to 14. The present embodiment will be 
described, taking an example of a float-type turning Scroll 
compressor in which a first Scroll member is prevented from 
being rotated and moves in turning around an axis while 
axial movement thereof is prevented, and a Second Scroll 
member is movable axially. FIG. 1 is a longitudinal cross 
sectional view of the compressor, while FIG. 2 is a view 
describing the relationship between a wrap outward line and 
a wrap inward line. FIG. 3 is a perspective view of a turning 
scroll member as viewed from the upper. FIG. 4 is a 
perspective view of the turning Scroll member as viewed 
from the lower. FIG. 5 is a perspective view of a float scroll 
member as viewed from the upper. FIG. 6 is a perspective 
view of the float Scroll member as viewed from the lower. 
FIG. 7 is a bottom plan view of the float scroll member. FIG. 
8 is a top plan view of the turning scroll member. FIG. 9 is 
a transverse croSS-Sectional view of a pump as viewed from 
an arrow IX-IX in FIG. 1. FIG. 10 is a perspective view of 
an Oldham's ring as viewed from the upper. FIG. 11 is a top 
plan view of a float stopper. FIG. 12 is a perspective view of 
the float stopper as viewed from the upper. FIG. 13 is a top 
plan View showing the outline or Summary of a thrust 
bearing surface of a frame. FIG. 14 is a top plan view of the 
float Scroll member. 
The entire or whole arrangement of a Scroll fluid machine 

according to the embodiment is as shown in FIGS. 1, 3 and 
4. A turning Scroll member 3 is arranged Such that a Scroll 
wrap 3b is provided in Standing on an end plate 3a, a bOSS 
3C is provided at the center of an opposite Surface, and a 
thrust bearing 3d formed by a slide bearing is provided at the 
outer periphery of the Surface thereof. Oldham's projections 
3e and 3f project from an outer periphery of the end plate 3a. 
Turning Oldham's grooves 3g and 3h are provided respec 
tively in the Oldham's projections 3e and 3f. Further, 
Oldham's Support projections 3i and 3i for resting the 
Oldham's ring on the outer periphery of the end plate 3a are 
provided thereon. As shown in FIG. 8, the scroll wrap 3b is 
formed Such that the thickness of the wrap decreases from 
the center toward the outer periphery thereof, except an end 
31 on the center Side and an end 3m on the outer peripheral 
side. Here, as shown in FIG. 2, the thickness of the Scroll 
wrap 3b is Set to a length of a line Segment A1 and B1 in 
which angles C. and 3 defined between the wrap outward line 
and the wrap inward line are equal to each other. Moreover, 
in order to take balance of the Scroll wrap 3b, a balance 
cut-out 3k in which a top surface of the end plate 3a is cut 
out in a manner of a Straight line is provided. Since the outer 
periphery of a lower part of the end plate 3a is cylindrical in 
shape, it is possible to use the outer periphery of the lower 
part of the end plate 3a as a chucking Surface upon working 
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and carrying of the Scroll wrap. Thus, handling upon work 
ing is facilitated, and the workability of the compressor can 
be improved. 
As shown in FIGS. 5 to 7, a float Scroll member 2 is 

arranged Such that a Scroll wrap 2b is provided in upstanding 
on an end plate 2a, and a Seal projection 2c is provided at the 
center of the upper Surface. A discharge hole 2d is formed in 
the vicinity of the center in the interior of the Seal projection 
2c. Two release holes 2e for preventing over-compression 
are provided on the Outer peripheral side of the Seal projec 
tion 2c. As shown in FIG. 14, an integrated release valve 23 
is fixedly mounted on the float scroll member 2 by a screw 
50 so as to cover the release holes 2e. When pressure in the 
compression chamber at a compression process increases 
more than the discharge pressure, the release valve 23 opens 
So that compressed gas is released. The release holes 2e open 
in a Surface Substantially coplanar with the Screw holes 2i in 
the Screw 50. Here, the maximum lift of the release valve 23, 
that is, opening thereof is prescribed by a center cover 24. 
Furthermore, a portion on the outside of the Seal projection 
2c is provided with an equalizer hole 2f for retaining an 
upper chamber 10 to Suction pressure. Detents 2g and 2h 
project on the lower Surface Side of the end plate 2a. The 
scroll wrap 2b is formed such that the thickness of the wrap 
gradually decreases in accordance with the fact that a point 
approaches the outer periphery from the center except for an 
end 21 at the center Side and an end 2m on the outer 
peripheral Side. Here, back pressure of the float Scroll 
member 2 is set Such that the float Scroll member 2 does not 
move upwardly from a stopper Surface 7f by the preSSure 
within the compression chamber upon normal running, and 
the height of each of the scroll wraps 2b and 3b is set such 
that the scroll wraps 2b and 3b do not in contact with the end 
plates 3a and 2a under Such a condition that the lower 
Surface of the end plate 2a is urged against the Stopper 
surface 7f. In this connection, fixing of the release valve 23 
and the float Scroll 2 may be a caulking pin, adhesion, 
welding or Silver brazing, in place of Screwing. 
As shown in FIGS. 11 and 12, a float stopper 7 is provided 

at the upper Surface Side thereof with detent grooves 7a and 
7b for slidably engaging respectively with the detents 2g and 
2h to permit the float scroll 2 to move in the axial direction 
while preventing the float scroll 2 from being rotated. The 
float stopper 7 is provided at the lower Surface side thereof 
with fixed Oldham's grooves 7c and 7d for slidably engag 
ing with projections 5a and 5b to permit an Oldham's ring 
5 to move in one direction with respect to the float stopper 
7. The detent grooves 7a and 7b and the fixed Oldham's 
grooves 7c and 7d are formed to have substantially the same 
width, and Surfaces on both sides of each of the grooves can 
simultaneously be worked. Further, in order to avoid that the 
turning Scroll member 3 moves in turning to thereby inter 
fere with the outer periphery of the scroll wrap 3b, an inner 
peripheral cut-out 7e is provided. The float stopper 7 is so 
assembled as to be screwed into an upper fixed table 8 which 
is fixedly mounted on the upper Surface of a frame 4, by a 
table Screw 52, to form a fixed table 9. In this connection, the 
float stopper 7 and the upper fixed table 8 may not be fixed 
to each other by Screwing, but may be fixed to each other by 
a caulkingpin, adhesion, welding or Silver brazing. The float 
stopper 7 and the upper fixed table 8 may be formed 
integrally. 
An outer peripheral cover 25 extends from an upper part 

of the Seal projection 2c to the outer peripheral Side. A cover 
presser 25a extends toward the inner side of the outer 
peripheral cover 25. A ring groove 25b is provided in an 
inner periphery of the Outer peripheral cover 25. A Seal ring 
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51 whose material has heat resistance and which is soft is 
inserted into the ring groove 25, to form a gas-tight Seal to 
thereby partition a radially outer part and a radially inner 
part in a back Surface of the float Scroll 2 from each other. 
As shown in FIG. 10, the Oldham's ring 5 is provided, on 

the upper Surface Side thereof, with the fixed projections 5a 
and 5b which are slidably engaged respectively with the 
grooves 7c and 7d, and, on the lower Surface Side thereof, 
with turning projections 5c and 5d which are slidably 
engaged respectively with the grooves 3g and 3h in the 
turning Scroll member 3 to permit the turning Scroll member 
3 to move only in one direction with respect to the Oldham's 
ring 5. 
As shown in FIGS. 1 and 13, the frame 4 is provided with 

an oil groove 4b in a thrust surface 4m thereof. The oil 
groove 4b is provided with an opening of each of oil-Supply 
holes 4c which communicate with a back chamber 4d. In the 
present embodiment, case is illustrated where four oil 
supply holes 4c are provided. When the pressure in the back 
chamber 4d is desired to be set higher, however, the number 
of oil-Supply holes 4c is reduced, or each of the oil-Supply 
holes 4c is reduced in diameter. Moreover, each of the 
oil-supply holes 4c may be formed such that a vertical hole 
and a horizontal hole are interSected with each other. In case 
of being arranged in this manner, constraint of a position 
where the oil-Supply holes 4c are installed is reduced. 
Furthermore, the inner peripheral surface of the frame 4 is 
provided therein with inner peripheral grooves 4e and 4f 
each of which Serves as a relief or a running-off for the 
corresponding Oldham's projection 3e or 3f which is pro 
vided on the turning scroll 3. Further, the outer peripheral 
Surface of the frame 4 is provided therein with gas grooves 
4h each of which serves as a flow passage for the gas, and 
the side surface side of the frame 4 is provided with a suction 
hole 4i which forms a Suction chamber 60. 

A Shaft 12 is inserted into a main bearing 4a of the frame 
4. A rotor 15 is fixedly mounted on the shaft 12. The turning 
Scroll member 3 has the boss 3c thereof which is inserted 
into a turning bearing 12c. The frame 4 has the thrust Surface 
4m thereof on which the thrust bearing 3d which serves as 
a sliding bearing is rested. Moreover, the back Surface of the 
turning scroll member 3 is formed with a back chamber 11 
between the back Surface of the turning scroll member 3 and 
the frame 4. The Oldham's ring 5 is retained between the end 
plate 3a and the float Stopper 7 in Such a manner that the 
turning projections 5c and 5d are inserted respectively into 
the turning Oldham's grooves 3g and 3h. The fixed table 9 
is rested on the upper Surface of the frame 4 in Such a manner 
that the fixed projections 5a and 5b are inserted respectively 
into the fixed Oldham's grooves 7c and 7d. The suction 
chamber 60 is defined at the periphery of the turning scroll 
member 3. The float scroll member 2 is urged by pressure 
difference in which the detents 2g and 2h are inserted 
respectively into the detent grooves 7a and 7b to put the float 
Scroll member 2 between the Side facing toward the turning 
Scroll member 3 and the opposite Side, between the Stopper 
surface 7f of the float stopper 7 which forms the fixed table 
9. A clearance between the outer periphery of the float scroll 
member 2 and the inner periphery of the upper fixed table 8 
is clearance fitting of a degree of 5 &Lm as converted to a 
diameter difference. The outer peripheral cover 25 is rested 
on the upper surface of the fixed table 9 in such a manner 
that the outer peripheral Surface of the Seal projection 2c is 
slidable on the seal ring 51 which is provided within the ring 
groove 25b. The fixed table 9 and the outer peripheral cover 
25 are fixed to the frame 4 by a cover screw 53. However, 
when the fixing is practiced, if the cover screw 53 is 
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gradually tightened Successively while torque management 
is practiced while the shaft 12 or the rotor 15 is rotated, the 
inner periphery of the upper fixed table 8, the inner periph 
ery of the outer peripheral cover 25 and the axis of the shaft 
12 are accurately aligned with each other. Between the upper 5 
radial outer part of the float scroll member 3 and the outer 
peripheral cover 25, the upper chamber 10 is defined which 
communicates with the Suction chamber 60 through the 
equalizer hole 2f. With the arrangement described above, it 
is prevented that a Space or an interval between the turning 
Scroll member 3 and the float Scroll member 2 is reduced less 
than a predetermined Space, without being accompanied by 
contact therebetween. 

The shaft 12 is provided therein with an oil-supply hole 
12a So as to pass through the shaft 12. An oil-supply pipe is 
12d is fixedly mounted on a lower end of the shaft 12. In 
order to Supply oil to the main bearing 4a which is provided 
on the frame 4, a lateral oil-supply hole 12b is provided 
which communicates with the oil-Supply hole 12a. A helical 
groove 12e is provided in the shaft 12 in communication 
with the lateral oil-supply hole 12b. A bearing retainer 12f 
which is larger in diameter than the shaft 12 is formed on an 
engagement between the shaft 12 and the turning Scroll 
member, integrally with the shaft 12. The turning bearing 
12c is forcibly fitted in the bearing retainer 12fat a position as 
eccentric from the axis of the shaft 12. 
A rotor 15 is formed by an inside laminated steel plate 15a 

and an outside un-magnetized ferromagnetic Substance 15b 
(modified in the future to a permanent magnet). An upper 
balance weight 15c is fixedly mounted on the upper Surface 30 
of the rotor 15. The balance weight 15c is formed into a 
cylindrical shape. An upper compensation balance weight 
15e which is made of material less in specific weight than 
the balance weight 15c is fixedly mounted on the upper 
balance weight 15c. Furthermore, a lower balance weight 35 
15d is fixedly mounted on the lower surface of the rotor 15. 
The lower balance weight 15d is formed into a cylindrical 
shape. A lower compensation balance weight 15f of material 
which is leSS in Specific weight than the lower balance 
weight 15d is fixedly mounted on the lower balance weight 40 
15d. As the material of the balance weights 15c and 15d, 
Zinc or brass is Selected, while, as the material of the 
compensation balance weights 15e and 15f, an aluminum 
alloy is Selected. Further, the compensation balance weights 
15e and 15f may fixedly be mounted directly on the lami- 45 
nated steel plate 15a. 
A stator 16 is provided with an oil groove 16c at an outer 

periphery of a laminated Steel plate 16b. Moreover, in place 
of the oil groove 16c, the arrangement may be Such that a 
longitudinal hole is provided in the laminated Steel plate 16b 50 
and Serves as an oil flow passage. 
The frame 4 and the stator 16 are fitting in shrinkage or 

fitting in preSS So as to be inserted into a cylindrical casing 
1 and be fixedly mounted thereon. A wiring 16a which is 
mounted on the Stator 16 passes through one of the gas 55 
grooves 4h, and is wired Such that a wiring terminal of the 
wiring 16a is inserted into an internal terminal of a hermetic 
terminal 22 of an upper casing 20 to which the hermetic 
terminal 22 is beforehand welded on the upper side of the 
frame 4. The upper casing 20 and the cylindrical casing 1 are 60 
fixedly mounted on each other by welding or brazing. A 
Suction pipe 54 is inserted into the Suction hole 4i, and is 
fixedly mounted on the cylindrical casing 1 by welding or 
brazing. A discharge pipe 55 is also fixedly mounted on the 
cylindrical casing 1. An upper chamber 61 is formed at an 65 
upper part of the Outer peripheral cover 25. A lower part of 
the Shaft 12 is inserted into an inner ring of a Subsidiary 
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bearing 17. A bearing support 18 on which the subsidiary 
bearing 17 is fixedly mounted is fixedly mounted on the 
cylindrical casing 1. The lower casing 21 is fixedly mounted 
on the cylindrical casing 1 by welding or brazing. Lubri 
cating oil 56 is reserved or stored at the bottom of the lower 
casing 21. A motor chamber 62 is defined between the frame 
4 and the lower cover 21. However, a motor 19 causes 
current to flow to the Stator 16 after assembling to change the 
ferromagnetic Substance within the rotor 15 to the perma 
nent magnet 15b. 

Operation of the Scroll fluid machine arranged as 
described above will be described. When energization is 
made to the motor 19 so that the rotor 15 is rotated, the gas 
which is Sucked into the Suction chamber 60 from the 
Suction pipe 54 is compressed within a compression cham 
ber 6 by the turning or orbital motion of the turning scroll 
member 3, and is discharged from the discharge hole 2d into 
the upper chamber 61 which is defined above the float scroll 
member 2. The discharged gas flows into the motor chamber 
62 to cool the motor. The lubricating oil is separated from 
the gas and, thereafter, the discharged gas is discharged from 
the discharge pipe 55 to the outside of the compressor. 
Moreover, under a running condition in which the preSSure 
ratio between the Suction pressure and the discharge pres 
Sure is low, the release valve 23 opens to avoid that Succes 
Sive compression occurs. 
The turning scroll member 3 is subjected to a force in a 

direction Spaced away from the float Scroll member 2, by the 
gas pressure within the compression chamber 6. However, 
since the thrust bearing 3d is in contact with the thrust 
bearing Surface 4m and is Subjected to the thrust force, the 
turning Scroll member 3 can be prevented from being Spaced 
axially away from the float Scroll member 2. As a result, a 
gap between the addendum and the bottom of the scroll 
member does not increase. Thus, it is possible to maintain 
compression operation which is less in leakage. 
The inward line and the outward line of each of the Scroll 

wraps 2b and 3b are formed by spirals which are formed in 
Such a manner that, with a spiral increasing under Such a 
condition that a distance with respect to the origin increases 
under a convex State, together with an increase of an 
argument, Serving as a reference, points spaced an identical 
distance from an optional point on the spiral are joined to 
each other. Here, what is meant by the point which is spaced 
the identical distance b from an optional point A on the Spiral 
S is a point on the normal at the point A and Spaced b away 
from the spiral S. Furthermore, as the above-described spiral 
in which the distance with respect to the origin increases 
under the conveX State, together with the increase of the 
argument, an algebraic Spiral, a logarithmic Spiral and a 
Spiral in which a distance with respect to the origin is 
changed and increases along a hyperbola together with an 
increase of the argument can be considered. A wrap formed 
in this manner comes into a wrap in which a thickness 
decreases as a point approaches an outer periphery from the 
center. Since the wrap shape is Such that the wrap thickness 
at the wrap outer periphery is reduced as compared with a 
Scroll wrap in which the thickness of the wrap is uniform, it 
is possible to reduce the diameter of the outermost periphery 
at which the Scroll wrap is provided in upstanding. 
Accordingly, there is provided an advantage that the com 
preSSor can be sized in Small and can be reduced in weight. 
Moreover, since the diameter of the scroll wrap at the 
outermost periphery can be reduced, it is possible to largely 
reduce an urging force or an attractive force between two 
Scrolls for gas tightness of the compression chamber 6. AS 
a result, a friction loSS at the thrust bearing 3d can be 
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reduced. Thus, there are provided advantages that the com 
preSSor can be raised in efficiency and the reliability can be 
raised. 

Even in case where the Scroll wrap is deformed upon 
running of the compressor So that contact occurs between 
the addendum and the bottom (end plate surfaces) of the 
wrap, the float scroll member 2 moves away from the 
turning Scroll member 3. Accordingly, there is an advantage 
that damage is prevented from being generated between the 
addendum and the bottom, and the reliability of the com 
preSSor can be raised. Further, the center of the wrap in a 
radial direction is elevated in temperature. Since the wrap is 
high in thermal expansion, contact between the addendum 
and the bottom is apt to occur at the center of the wrap in the 
radial direction. However, Since the wrap at the center is 
formed thick, there is also an advantage that the reliability 
of the compressor can be Secured. 

Moreover, Since the float Stopper 7 is used, it is prevented 
that the distance between the Scroll members is reduced less 
than a predetermined distance. Upon normal running, it is 
possible to operate the compressor without the fact that the 
addendum and the bottom of the wrap are in Strong contact 
with each other. For this reason, Since the friction loSS 
between the addendum and the bottom of the wrap can be 
reduced, there is an advantage that the compressor can be 
raised in efficiency. Moreover, there is an advantage that 
Surface coating having familiarity or intimacy is provided on 
the turning scroll member 3, whereby it is possible to easily 
machine the compressor having high performance. 

Furthermore, Since a force acting downwardly by the 
discharge pressure which acts on the inner periphery of the 
Seal projection 2c is applied to the float Scroll member 2, 
exclusive parts become unnecessary or useleSS. Thus, there 
is an advantage that the number of parts of the compressor 
can be reduced. Further, Since the radial outer part of the Seal 
projection 2c becomes the Suction preSSure, the center of the 
end plate 2a comes into the discharge preSSure, while the 
outer periphery thereof comes into the Suction pressure. 
Since the lower Surface and the upper Surface of the end 
plate 2a (both sides in the axial direction) come respectively 
into pressure distributions Substantially similar to each other, 
preSSure deformation of the end plate 2a is restrained. AS a 
result, there is an advantage that the compressor can be 
raised in efficiency over a wide running range. 

Furthermore, Since the release valve is provided, there is 
an advantage that efficiency can be raised even under a 
running condition in which the pressure ratio is low. 
Moreover, there is an advantage that, Since the Oldham's 
ring 5 is rested on the upper Surface of the end plate 3a, the 
compressor can be reduced in diameter. 

The lubricating oil 56 which is stored at the bottom of the 
compressor passes through the shaft oil-Supply hole 12a by 
the pressure difference between the discharge preSSure in the 
motor chamber 62 and the pressure in the back chamber 11 
which communicates with the suction chamber 60 through 
the oil-supply hole 4c provided in the frame 4, and is 
Supplied to the turning bearing 12c. The lubricating oil 
passes through the lateral oil-Supply hole 12b and is Supplied 
to the main bearing 4a. Moreover, the lubricating oil 56 
passes through the back pressure chamber 11 and the oil 
Supply hole 4C, and enters the oil groove 4b, to lubricate the 
thrust bearing 3d. As shown in FIG. 13, since at least one of 
the plurality of oil grooves 4b is always in communication 
with the Suction chamber 60, the lubricating oil 56 always 
flows into the suction chamber 60. The lubricating oil 56 
enters the compression chamber 6 together with the Suction 
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gas, and is discharged from the discharge hole 2d to the 
upper chamber 61 together with the compressed gas. AS 
described above, the lubricating oil 56 is separated from the 
gas at the motor chamber 62, and is again accumulated at the 
bottom. 

In connection with the above, the arrangement may be 
such that the shape of the oil groove 4b is made to the 
circular shape eccentric from the center of the main bearing, 
the oil groove 4b is covered by the thrust bearing 3d when 
the axial load is high, and the oil-Supply hole 4c is isolated 
from the Suction chamber 60 to raise the pressure in the back 
chamber 11 so that lubricating fluid pressure between the 
thrust surface 4m and the thrust bearing 3d is raised. The 
center of the circular oil groove 4b is made eccentric to a 
center position of the turning bearing at the time the load 
acting on the thrust Surface 4m is high, whereby there is an 
advantage that the reliability of the compressor can be 
improved. 

Moreover, there are the following advantages. That is, 
Since the oil is Supplied to the turning bearing 12c and the 
thrust bearing 3d, the circumstance of the boSS 12c becomes 
Substantially the discharge pressure. Since the discharge 
preSSure acts upon the center of the rear Surface of the 
turning Scroll member 3, it is possible to reduce the load of 
the thrust bearing 3d. Since the friction loss at the thrust 
bearing 3d can be reduced, the compressor is raised in 
efficiency. Furthermore, Since the back chamber 11 is pres 
Sure intermediate between the Suction pressure and the 
discharge preSSure, the radial center of the lower Surface of 
the end plate 3a becomes the discharge pressure, while the 
radial intermediate part thereof becomes intermediate pres 
Sure. Since the lower Surface and the upper Surface of the 
end plate 3a (axial both sides) become the pressure distri 
butions Substantially similar to each other, pressure defor 
mation of the end plate 3a is restrained. As a result, there is 
an advantage that the compressor can be raised in efficiency 
over the wide running range. 

Since the lubricating oil 56 within the back chamber 11 is 
exhausted to the Suction chamber 60, there is an advantage 
that Viscous loSS accompanied with the rotation of the 
turning retainer 12f can be reduced. Further, in case where 
the turning retainer 12f is formed into a cylindrical shape 
holding, in common, the axis with the shaft 12, there is an 
advantage that the Viscous loSS accompanied with the rota 
tion of the turning retainer 12f can further be reduced. 
Moreover, Since the gas layer is formed between the center 
cover 24 and the outer peripheral cover 25, and the turning 
Scroll member, there is an advantage that heat from the 
discharge gas of high temperature within the upper chamber 
61 can be prevented from being transmitted to the compres 
Sion chamber 6. 

Furthermore, the center cover 24 and the outer peripheral 
cover 25 have an advantage that an impulsive tone accom 
panied with the fact that the release valve 23 opens and is 
closed is isolated. Further, since the lower Surface of the 
upper fixed table 8 is in fixed contact both with the stopper 
Surface 7 fand the upper Surface of the frame 4, the Stopper 
surface 7f of the float stopper 7 which is connected to the 
frame 4 through the upper fixed table 8 is arranged at an 
accurate position with respect to the frame 4. Thus, there is 
an advantage that management of the gap between the 
addendum and the bottom of each of the scroll wraps 2b and 
3b is facilitated. Moreover, since the detents 7a and 7b and 
the Oldham's grooves 7c and 7d are formed to have respec 
tive widths thereof Substantially the same as each other, 
Simultaneous working is made possible. Thus, there is an 
advantage that accuracy of the arranged angle of the two 
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Scroll members can be improved. Furthermore, Since the 
detents 2g and 2h are formed integrally on the end plate, 
there is an advantage that accuracy of the positional rela 
tionship with respect to the Scroll wrap 2b is improved. 
By the way, since the scroll wraps 2b and 3b intend to be 

inclined radially outwardly of the Scroll by the gas preSSure 
which acts upon the Side Surfaces of the Scroll wraps 2b and 
3b (radially of the scrolls 2 and 3), curvature occurs in the 
end plates 2a and 3a So that the gap in the radial direction 
between the wraps is enlarged. The curvature of the end 
plate becomes a mode So as to be curved in the left and the 
right with a line passing through the vicinity of the end plate 
center and the winding end of the Scroll wrap Serving as the 
center. In the present embodiment, Since the Oldham's 
Support projections 3i and 3i are provided at this position, 
there is an advantage that deformation of the end plate 3a 
can be restrained. Furthermore, Since the outer diameter of 
the release valve 23 is set to the size substantially the same 
as the inner diameter of the Seal projection 2c, there is an 
advantage that positioning of the release valve 23 is facili 
tated. 

Further, Surface coating having abrasiveneSS and lubricity, 
for example, Surface coating due to nitroSulphurizing treat 
ment and manganese phosphate coating treatment may be 
provided on the upper Surface of the end plate 3a of the 
turning scroll member 3 and the whole surface of the scroll 
wrap 3b. Thus, there are the following advantages. That is, 
it is possible to reduce the gaps between the Side Surfaces of 
the scroll wraps 3b and 2b and between the addendum and 
the bottom. It is possible to reduce internal leakage and to 
reduce the friction loss. Since the slidability at the contact 
part between the scroll wraps 3b and 2b is improved, the 
performance of the compressor can be improved. 

Moreover, Surface coating having abrasiveness and 
lubricity, for example, Surface coating due to nitroSulphur 
izing treatment and manganese phosphate coating treatment 
may be provided on the lower surface of the end plate 2a of 
the float Scroll member 2 and the whole Surface of the Scroll 
wrap 2b. Thus, there are the following advantages. That is, 
it is possible to reduce the gaps between the Side Surfaces of 
the scroll wraps 3b and 2b and between the addendum and 
the bottom. Since the slidability at the contact part between 
the scroll wraps 3b and 2b can be improved, it is possible to 
reduce internal leakage and to reduce the friction loSS. AS a 
result, there is an advantage that the performance of the 
compressor can be improved. 

Furthermore, Surface coating having abrasiveness and 
lubricity, for example, Surface coating due to nitroSulphur 
izing treatment and manganese phosphate coating treatment 
may be provided on the upper Surface of the end plate 3a of 
the turning scroll member 3 and the whole surface of the 
scroll wrap 3b and, further, on the lower surface of the end 
plate 2a of the float scroll member 2 and the whole surface 
of the scroll wrap 2b. Thus, it is possible to easily reduce the 
gaps between the side surfaces of the scroll wraps 3b and 2b 
and between the addendum and the bottom. Since the 
slidability at the contact part between the scroll wraps 3b and 
2b is further improved, it is possible to reduce internal 
leakage and to reduce the friction loss. As a result, there is 
an advantage that the running-in period of the compressor 
can be reduced, and the performance thereof can further be 
improved. 

Further, Surface coating whose thickneSS is reduced by the 
compression force together with the passage of running time 
may be provided on the Surface of the end plate 2a which is 
urged against the Stopper Surface 7f of the float Stopper 7. AS 
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Such Surface coating, there is Surface coating due to, for 
example, nitroSulphurizing treatment and manganese phos 
phate coating treatment. Since these coatings have therein 
Void holes, if a compression force acts thereon for a long 
period of time, the Void holes there within are gradually 
broken. Accordingly, the thickness thereof is reduced with 
the passage of the running time. With the arrangement, Since 
the hard layers between the addendum and the bottom of the 
Scroll member 2 and between the addendum and the bottom 
of the Scroll member 3 gradually approach each other with 
the passage of the running time, even if the addendum and 
the bottom of the Scroll member 2 and the addendum and the 
bottom of the scroll member 3 are accidentally in contact 
with each other and are worn or abraded, it is possible to 
Subsequently reduce the gap between the addendum and the 
bottom. Accordingly, there is an advantage that the high 
performance can be maintained over a long period of time. 

Moreover, Surface coating due to nitroSulphurizing treat 
ment and manganese phosphate coating treatment may be 
provided on the whole surface of the float scroll member 2. 
It is made possible to treat in coating the float Scroll member 
2 without masking. Furthermore, it is possible to reduce the 
gaps between the side surfaces of the scroll wraps 3b and 2b 
and between the addendum and the bottom. Slidability at the 
contact part between the scroll wraps 3b and 2b can be 
improved. Since the hard layers between the addendum and 
the bottom and the addendum and the bottom of both the 
Scroll members 2 and 3 gradually approach each other with 
the passage of the running time, it is possible to reduce that 
the addendum and the bottom of each of the two scroll 
members 2 and 3 are accidentally in contact with each other 
and are abraded. Since the gap between the addendum and 
the bottom can be reduced, there is an advantage that it is 
possible to easily manufacture the compressor which is high 
in performance and which can maintain high performance 
for a long period of time. 

Furthermore, the arrangement may be Such that Surface 
coating due to nitroSulphurizing treatment and manganese 
phosphate coating treatment is provided on the whole Sur 
face of the float Scroll member 2 and, thereafter, a Surface to 
which the Screw hole 2i opens and on which the release 
Valve 23 is arranged is polished. Thus, it is ensured that the 
release hole 2f is shielded by the release valve 23. As a 
result, there is an advantage that the performance of the 
compressor under the excessively compressive condition 
can be improved. 

Further, Surface coating having abrasion resistance, or 
tissues having abrasion resistance due to heat treatment, or 
material having abrasion resistance may be provided on the 
slide thrust bearing 3d of the turning scroll member 3. Thus, 
there is a peculiar advantage that, Since spacing between the 
addendum and the bottom of each of both the Scroll mem 
bers 2 and 3 is restrained, high performance can be main 
tained for a long period of time. 

Moreover, Surface coating Superior in lubricating ability, 
or tissues Superior in lubricating ability due to heat 
treatment, or material having Superior lubricating ability 
may be provided on the thrust bearing 3d. Thus, there is an 
advantage that, Since the Sliding loss of the thrust bearing 3d 
is reduced, it is possible to improve the performance of the 
compressor. 

Furthermore, the arrangement may also be Such that the 
detents 2g and 2h of the float scroll member 2 are formed by 
grooves, and the detent grooves 7a and 7b in the float 
Stopper 7 are projections. In this case, there is an advantage 
that, Since the Strength of the float Stopper 7 increases, the 
reliability of the compressor can be improved. 
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Further, the arrangement may be Such that the center 
cover 24 is formed by material higher in coefficient of 
thermal expansion than material of the end plate 2a, and a 
portion between the outer periphery of the center cover 24 
and the inner periphery of the Seal projection 2c is clearance 
fitting of a degree of the maximum 10 um. In this case, when 
the center cover 24 is elevated in temperature upon running 
So as to be thermally expanded, the compressor is deformed 
in a direction in which the Seal projection 2c is expanded. 
Accordingly, the upper Surface of the end plate 2a is 
extended relatively as compared with the lower Surface 
thereof. As a result, the center of the scroll wrap of the end 
plate 2a is spaced away from the bottom Surface of the 
turning scroll 3. The center of the scroll wrap is elevated in 
temperature. It is possible to avoid contact between the 
addendum and the bottom of the wrap due to the fact that the 
Scroll wrap is extended. Thus, there are advantages that high 
efficiency and high reliability of the compressor can be 
realized. For example, the float scroll member 2 may be 
formed by cast iron, and the center cover 24 may be formed 
by brass, Zinc or an aluminum alloy. Particularly, the float 
scroll member 2 may be formed by an aluminum alloy 
whose silicon content is of a degree of 10 to 30% and whose 
Young's modulus is high. 

Moreover, the arrangement may be Such that a portion 
between the outer peripheral Surface of the float stopper 7 
and the inner peripheral Surface of the frame 4 is clearance 
fitting of a degree of 5 &Lm, an axis of the Outer peripheral 
Surface of the float Stopper 7 and an axis of the inner 
peripheral Surface of the upper fixed table 8 are put together, 
and the float stopper 7 and the upper fixed table 8 are fixed 
to each other to form the fixed table 9. With the arrangement, 
positioning of the float Scroll member 2 is determined only 
by the part forms. Accordingly, when the fixed table 9 and 
the outer peripheral cover 25 are fixed to the frame 4 by the 
cover screw 53, it is possible to omit process to rotate the 
shaft 12 or the rotor 15 to manage the torque thereof. Thus, 
there is an advantage that assembling is facilitated. 

Furthermore, coating of abrasion resistance, or tissues 
having abrasion resistance due to heat treatment, or material 
having abrasion resistance may be provided on the Surface 
of the boss 3c of the turning scroll member 3. Thus, there is 
an advantage that, Since the durability of the boSS 3c is 
improved, the reliability of the compressor can be improved. 

Further, coating Superior in lubricating ability, or tissues 
of abrasion resistance due to heat treatment, or material of 
abrasion resistance may be provided on the Surface of the 
boss 3c of the turning scroll member 3. Thus, there is an 
advantage that, Since a sliding loSS of the turning bearing is 
reduced, it is possible to improve the performance of the 
compressor. 

Further, a separate member made of material having 
abrasion resistance may mechanically be fixed to the boSS3c 
of the turning Scroll member 3, or a separate member made 
of material having abrasion resistance may mechanically be 
fixed thereto by welding or fusion. Thus, there is an advan 
tage that, Since working of the boSS3c having the durability 
is facilitated, it is possible to improve the workability of the 
compressor. 
A second embodiment of the invention will be described 

with reference to FIGS. 15 to 22. The present embodiment 
relates to a float scroll member and a turning scroll. FIG. 15 
is a bottom plan view of the float scroll member. FIG. 16 is 
a top plan view of a turning scroll member. FIG. 17 is a 
bottom plan view of the float scroll member. FIG. 18 is a 
bottom plan view of the float scroll member. FIG. 19 is a 
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bottom plan view of the float scroll member. FIG. 20 is a 
perspective view of the float stopper 7 from the upper. FIG. 
21 is a bottom plan view of the float scroll member. FIG.22 
is a top plan view of the float stopper 7. 
AS compared with the first embodiment, the present 

embodiment differs therefrom in the form of the radial center 
of the scroll wrap 2b, and the form of the radial center and 
the radial outer part of the scroll wrap 3b. Other than the 
Same, the present embodiment is arranged similarly to the 
first embodiment. The present embodiment uses a curved 
line in which the outward lines of the radial centers 21 and 
31 of the respective scroll wraps 2b and 3b are locally 
bulged outwardly. With the arrangement, minimum parts 2S 
and 3s of the thickness (width) of the wrap are formed on the 
way of the Scroll wrap. However, it is possible to increase 
the diameter of the discharge port 2d while a volume ratio 
thereof is Secured. As a result, there is an advantage that, 
Since the discharge flow-passage resistance can be reduced, 
the pressure loSS at the discharge process is reduced So that 
the compressor can be improved in efficiency. Moreover, in 
the embodiment, the outward line which does not participate 
in formation of the compression chamber 6 in the Scroll wrap 
3b is formed to the same thickness in an outer periphery 3r. 
For this reason, a Straight-line part or a circular part is 
provided on an end 3n at the outer periphery. As a result, 
there is an advantage that, Since the thickness of the outer 
periphery of the Scroll wrap can be Secured, it is possible to 
improve the reliability of the scroll wrap. 
A modification will be described with reference to FIG. 

17. The modification is arranged similarly to the embodi 
ment shown in FIGS. 15 and 16. However, the present 
modification is different from the embodiment in the form of 
the scroll wrap 2b on the outer peripheral side. Specifically, 
a wrap thickness of an Outer periphery 2t of the outward line 
which does not participate in the formation of the compres 
Sion chamber 6 in the Scroll wrap 2b increases. As a result, 
there is an advantage that, Since the Strength of the Scroll 
wrap 2b is improved, the reliability of the compressor can be 
raised. 
A further modification will be described with reference to 

FIG. 18. The modification is arranged similarly to the 
modification shown in FIG. 17. However, sliding parts 2u 
for being fitted into the inner periphery of the upper fixed 
table 8 project to remove the equalizer hole 2f. As a result, 
there is an advantage that, Since fitting to the fixed table 9 is 
facilitated, it is possible to easily assembly the compressor. 
Moreover, there is an advantage that, Since the Suction 
chamber 60 and the upper surface chamber 10 communicate 
with each other by the gap at the outer periphery, working 
of the equalizer hole 2f becomes useleSS. 
A further modification will be described with reference to 

FIGS. 19 and 20. The modification is arranged similarly to 
the modification shown in FIG. 18. However, two projec 
tions 2v for positioning are provided on the end plate of the 
float Scroll member 2, and float positioning grooves 7g into 
which the projections 2v are respectively fitted are provided 
on the float Stopper 7. As a result of Such arrangement, there 
is provided an advantage that, Since fitting at the outer 
peripheries of the fixed table 9 and the float scroll member 
2 becomes useless, assembling of the compressor can be 
facilitated. Furthermore, the projection or projections 2v for 
the positioning, and the float positioning groove or grooves 
7g may be a single or may be three or more. 
A further modification will be described with reference to 

FIG. 21. The modification is arranged similarly to the 
modification shown in FIG. 18. However, the detents 2g and 
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2h are made, respectively, to Separate detent pins 2w and 2x. 
With the arrangement, there is an advantage that workability 
of the float scroll member 2 is improved. 
A further modification will be described with reference to 

FIG. 22. The modification is arranged similarly to the 
embodiment shown in FIG. 15. However, sliding parts 7h 
which are fitted into the inner periphery of the frame 4 are 
provided on the outer periphery of the float Stopper 7. AS a 
result, there is an advantage that, Since positioning of the 
float stopper 7 with respect to the frame 4 is facilitated, 
assembling of the compressor is facilitated. 
A third embodiment of the invention will be described 

with reference to FIGS. 23 to 25. FIG. 23 is a bottom plan 
view in the vicinity of the release hole in the float scroll 
member 2. FIG. 24 is a top plan view of the float scroll 
member 2, while FIG.25 is a top plan view of the float scroll 
member 2. 
The present embodiment is arranged Similarly to the first 

embodiment. However, the release holes are made respec 
tively to long Sideways release holes 2y. As a result, there is 
an advantage that, Since it is possible to open a release hole 
which is large in cross-section without the fact that a 
compression chamber different in pressure communicates 
there with, it is possible to avoid excessive compression 
reliably and rapidly. In a compressor which loads a Scroll 
wrap in which the thickness of the wrap varies, there are 
many cases where the thickness of the Scroll wrap is reduced 
except for the vicinity of the center thereof. Accordingly, 
Since it is difficult for a circular release hole to largely Secure 
the cross-sectional area, the long Sideways release holes 2y 
in the present embodiment are particularly effective in order 
to reduce the pressure loSS upon release. 
A modification will be described with reference to FIG. 

25. The present modification is arranged similarly to the 
embodiment shown in FIG. 24. In the present modification, 
however, each of the release holes is formed by two parallel 
release holes 2z which approach each other. With the 
arrangement, there is an advantage that, Since it is easily 
open the release hole which is large in croSS-Section without 
the fact that a compression chamber having different pres 
Sure communicates there with, it is possible to avoid exces 
Sive compression reliably and rapidly. In a compressor 
which loads a scroll wrap in which the thickness of the wrap 
varies, there are many cases where the thickness of the Scroll 
wrap is reduced except for the vicinity of the center thereof. 
Accordingly, it is difficult for a circular release hole to open 
the hole large in cross-section, and the parallel release holes 
2z are particularly effective. 
A fourth embodiment of the invention will be described 

with reference to FIG. 26. FIG. 26 is a bottom plan view of 
assembly including the float scroll member 2 and the float 
stopper 7. 

The present embodiment is arranged Similarly to the first 
embodiment. However, springs 59 and 60 are inserted 
respectively between the detent grooves 7a and 7b and the 
detents 2g and 2h, to generate a circumferential force. AS a 
result, there is an advantage that, Since the position of the 
float Scroll member 2 in the rotational direction can be 
prescribed accurately without backlash, it is possible to 
improve the efficiency of the compressor. 

In connection with the above, a wavy leaf Spring 162 
shown in FIG. 27 may be arranged in the upper chamber 10 
to bias the float scroll member 2 toward the turning scroll 
member 3. As a result, even in case where the discharge 
preSSure is extremely low, and only the gas pressure in the 
upper chamber 61 does not force down the float scroll 
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member 2 toward the turning scroll member 3, it is made 
possible to force down the float scroll member 2 by a 
resilient force of the leaf Spring 162. Accordingly, there is an 
advantage that it is possible to widen, in area, the running 
range of high efficiency of the compressor. 
A fifth embodiment of the invention will be described 

with reference to FIGS. 28 and 29. FIG. 28 is a perspective 
view of the turning scroll member 3 from the upper, while 
FIG. 29 is a perspective view of the Oldham's ring 5 from 
the upper. 
The present embodiment is arranged similarly to the first 

embodiment. However, Oldham's sliding projections 3t and 
3u (3u is not shown) are provided on the upper Surface of the 
end plate 3a, and turning grooves 5e and 5fare provided in 
the Oldham's ring 5. As a result, Since a sliding part of the 
turning scroll member 3 with respect to the Oldham's ring 
is not groove, it is possible to work the sliding part by a 
cutter identical with an end mill large in diameter which 
Works the Scroll wrap 3b. Accordingly, it is possible to 
secure the positional relationship between the scroll wrap 3b 
and the Oldham's ring 5 accurately. As a result, there is an 
advantage that the compressor is made high in efficiency. 
A sixth embodiment of the invention will be described 

with reference to FIGS.30 and 31. FIG 30 is a top plan view 
of the float scroll member 2, while FIG.31 is a top plan view 
of the turning scroll member 3. 
The present embodiment is arranged similarly to the first 

embodiment. However, Suction StepS 2C. and 3C. are pro 
Vided respectively on the upper Surfaces of the end plates 2a 
and 3a. As a result, there is an advantage that, Since gas 
flow-passage resistance upon gas Suction into the compres 
Sor chamber is reduced, the compressor is made high in 
efficiency. Here, the Suction Steps 2C. and 3C. are a circular 
form. However, the invention should not be limited to this. 
The Suction Steps 2C. and 3C. may be an elliptic form or a 
polygonal form. 
A seventh embodiment of the invention will be described 

with reference to FIGS. 32 to 36. FIG. 32 is a perspective 
view of the float Scroll member 2 from the lower. FIG.33 is 
a perspective view of the turning scroll member 3 from the 
upper. FIG. 34 is an enlarged view of a wrap forward end of 
the float scroll member 2. FIG. 35 is an enlarged view of the 
wrap forward end of the float scroll member 2. FIG. 36 is a 
perspective view of the float scroll member 2 from the lower. 
The present embodiment is arranged similarly to the first 

embodiment. However, the present embodiment is arranged 
Such that a projection height hi from bottom Surfaces of the 
Scroll wraps 2b and 3b decreases Stepwise radially inwardly, 
whereby rectilinear addendum StepS 2v are provided, and 
Similar rectilinear addendum StepS 3v are provided also on 
the addendum of the scroll wrap 3b. As a result, there is an 
advantage that, Since it is possible to give an initial gap 
(particularly in a radially inward part) to two contact parts 
between the addendum and the bottom which are formed by 
intermeshing or interlocking between the Scroll wraps 2b 
and 3b while the bottoms of both the Scrolls are maintained 
to planar shapes, the compressor high in reliability can easily 
be manufactured. Normally, the Step is made to a step of a 
degree of 1 &Lm A 10 &Lm. Further, in the present 
embodiment, the steps may be two or three. However, the 
invention should not be limited to this. The steps maybe any 
number of Steps. Moreover, the StepS are not a step-like 
form, but the wrap height may continuously be changed 
gradually. 
A modification will be described with reference to FIG. 

35. The modification is arranged similarly to the embodi 
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ment shown in FIG. 34. However, the modification is 
arranged Such that circular addendum Steps 2&K are pro 
Vided on the Scroll wrap 2b, and Similar circular addendum 
steps 3&K(not shown) are provided on the addendum of the 
scroll wrap 3b. As a result, the height of the end mill cutter 
is changed while the end mill cutter having a diameter 
thereof equal to or more than the thickness of the wrap 
moves Schematically along the center of the wrap thickness, 
whereby Step working is made possible. Accordingly, there 
is an advantage that the compressor can easily be worked. 
A modification will be described with reference to FIG. 

36. The modification is arranged similarly to the embodi 
ment and the modification shown in FIGS.34 and 35 that are 
enlarged views of the wrap forward end of the float scroll 
member 2. However, the present modification is arranged 
such that the outer periphery 2t in which the thickness or the 
width of the wrap is enlarged is provided on the Scroll wrap 
2b. For this reason, the strength of the scroll wrap 2b is 
improved. Accordingly, there is an advantage that the reli 
ability of the compressor can be raised. 
An eighth embodiment of the invention will be described 

with reference to FIG. 37. FIG. 37 is a top plan view of the 
turning Scroll member 3. 

The present embodiment is arranged Similarly to the first 
embodiment. However, the present embodiment is arranged 
such that a bottom hole 36 which does not pass through is 
provided in the vicinity of the center of the end plate 3a. The 
relative positional relationship between the bottom hole 36 
and the Scroll wrap 3b is the Same as the relative positional 
relationship between the discharge hole 2d and the Scroll 
wrap 2b of the float scroll member 2. As a result, there is an 
advantage that, Since a flow passage through the bottom hole 
3ö is newly added as the discharge path of the gas within the 
compression chamber 6 which is defined by the inward line 
of the turning Scroll member 3, the discharge flow-passage 
resistance is reduced and, accordingly, the compressor can 
be raised in efficiency. 
A ninth embodiment of the invention will be described 

with reference to FIG. 38. FIG.38 is a top plan view of the 
turning Scroll member 3. 

The present embodiment is arranged Similarly to the first 
embodiment. However, tip Seals 3p and 3q are provided on 
the addendum of the scroll wrap 3b. As a result, there is an 
advantage that, Since leakage between the addendum and the 
bottom is reduced, the compressor can be raised in effi 
ciency. Further, there is an advantage that, Since, in the 
present embodiment, the tip seal 3q, which is different from 
the tip Seal 3p at the outer periphery and which is wider than 
the Same is used at the center, Sealing ability is improved 
and, accordingly, the compressor can further be raised in 
efficiency. 
A tenth embodiment of the invention will be described 

with reference to FIGS. 39 to 42. FIG. 39 is a top plan view 
of the turning scroll member 3. FIG. 40 is a longitudinal 
cross-sectional view of the turning scroll member 3. FIG. 41 
is a longitudinal cross-sectional view of the turning Scroll 
member 3. FIG. 42 is a perspective view of the turning scroll 
member 3 from the lower. 
The present embodiment is arranged similarly to the 

embodiment illustrated in FIG. 37. However, the Oldham's 
Support projections 3i and 3i are omitted. As a result, there 
is an advantage that, Since the workability of the turning 
Scroll member is improved, the compressor can easily be 
worked. Moreover, it is also of course that the bottom hole 
38 is excepted. 
A modification will be described with reference to FIG. 

40. The modification is arranged similarly to the first 
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embodiment. However, an outer peripheral groove 3 w is 
provided. A cap shown by the two-dot-and-chain line in FIG. 
40 is applied to the outer peripheral groove 3 w so as to be 
made possible to practice Surface treatment. It is made easy 
to ensure that coating having concordance is formed on the 
surface except for the thrust bearing 3d and the boss 3c. 
Furthermore, it is possible to use the Outer peripheral groove 
3w also for chucking upon working of the Scroll wrap 3b. AS 
a result, there is an advantage that the compressor high in 
efficiency can easily be manufactured. 
A further modification will be described with reference to 

FIG. 41. The modification is arranged similarly to the first 
embodiment. However, a boss groove 3B is provided. As a 
result, Since the boSS groove 3(3 Serves as a relief of a 
grindstone when a Surface of the boSS3c is ground, grinding 
working is made easy. Thus, there is an advantage that the 
compressor high in efficiency can easily be manufactured. 
A modification will be described with reference to FIG. 

42. The modification shown in this figure is arranged simi 
larly to the first embodiment. However, a bearing groove 3x 
is provided. Since lubricating oil flows into the bearing 
groove 3.x, lubrication at the thrust bearing 3d is further 
made Superior. Accordingly, friction loSS thereat is reduced. 
AS a result, there is an advantage that the efficiency of the 
compressor can be improved. 
An eleventh embodiment of the invention will be 

described with reference to FIG. 43. FIG. 43 is a longitu 
dinal cross-sectional view of the vicinity of the oil-Supply 
hole 4c. 
The present embodiment is arranged similarly to the first 

embodiment. However, a restriction 4k is provided within 
the oil-supply hole 4c. Since pressure within the back 
chamber 11 is raised by the restriction 4k, load on the thrust 
bearing 3d is reduced. Accordingly, friction loss thereat is 
reduced. As a result, there is an advantage that the compres 
Sor can be raised in efficiency. 
A twelfth embodiment of the invention will be described 

with reference to FIGS. 44 to 46. FIG. 44 is a top plan view 
of the fixed table 9. FIG. 45 is a longitudinal cross-sectional 
view. FIG. 46 is a perspective view from the lower. 

The present embodiment is arranged similarly to the first 
embodiment. However, the float stopper 7 and the upper 
fixed table 8 are united to each other. Thus, there is an 
advantage that, Since assembling of the float Stopper 7 and 
the upper fixed table 8 becomes useless, the assembling 
ability of the compressor can be improved. 
A thirteenth embodiment of the invention will be 

described with reference to FIGS. 47 and 48. FIG. 47 is a 
longitudinal cross-sectional view, while FIG. 48 is a top plan 
View of the bearing Support. 

The present embodiment is an example of the compressor 
of horizontal type in which an axis is arranged Substantially 
horizontally, and is arranged Similarly to the first embodi 
ment except for a mechanism for Storing the oil and a 
mechanism for Supplying the oil. The bearing Support 18 
provided, at an upper part thereof, with an air hole 18b and 
an air cover 18e, at a lower part thereof, with an oil guide 
hole 18a, and at a center part thereof, with a bearing hole 18c 
is fixed to the cylindrical casing 1 to form an oil accumu 
lation chamber 80. Further, the discharge pipe 55 is put out 
from the oil accumulation chamber 80. Furthermore, a 
bearing housing 70 having fixed thereto a fixed oil-Supply 
tube 71 is fitted in force into the bearing hole 18c. Com 
pression gas in the motor chamber 62 passes through the air 
hole 18b while impinging against the air cover 18e and flows 
into the oil accumulation chamber 80. Thus, since pressure 
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in the motor chamber 62 is raised as compared with the 
pressure in the oil accumulation chamber 80, the lubricating 
oil 56 in the motor chamber 62 passes through the oil guide 
hole 18a and flows into the oil accumulation chamber 80. 
The lubricating oil 56 passes through the fixed oil-supply 
tube 71 to lubricate a subsidiary bearing 72, and to flow into 
the oil-Supply hole 12a. As a result, there is an advantage 
that, since it is made possible to store the lubricating oil 56 
within the small compressor without the fact that the oil 
level within the motor chamber 62 is splashed against the 
rotor 15 or the shaft 12, the horizontal compressor high in 
reliability can be realized with a small size. 
A fourteenth embodiment of the invention will be 

described with reference to FIG. 49. FIG. 49 is a longitu 
dinal cross-sectional view in the vicinity of the oil accumu 
lation chamber. 

The present embodiment is arranged similarly to the 
embodiment shown in FIGS. 47 and 48. However, an end of 
the fixed oil-supply tube 71 is closed. An oil hole 71a is 
provided on the side opposite to the oil guide hole 18a. 
Further, an oil-guide cover 18d is provided. Since gas flows 
in from the oil guide bore 18a together with the lubricating 
oil, the gas flows from a lower part of the lubricating oil 56 
in the oil accumulation chamber 80 toward an upper part 
thereof. For this reason, there is caused a danger that the gas 
flows into the fixed oil-supply tube 71, and oil supply to the 
bearing is inhibited. Since the present embodiment is 
arranged such that the oil hole 71a is provided in the side 
surface opposite to the oil guide bore 18a in the fixed 
oil-Supply tube 71, Such a danger that the gas flows into the 
fixed oil-supply tube 71 is reduced. Moreover, since the oil 
guide cover 18d is provided, the gas rises along the bearing 
Support 18. Accordingly, Such a danger that the gas flows 
into the interior of the fixed oil-supply tube 71 is reduced. As 
a result, there is an advantage that the reliability of the 
compressor can be improved. Here, the present embodiment 
is arranged such that both the oil hole 71a and the oil guide 
cover 18d are provided. However, even if only one of them 
is provided, it is possible to improve the reliability. 
A fifteenth embodiment of the invention will be described 

with reference to FIGS. 50 to 55. FIGS. 50 to 53 are 
longitudinal cross-sectional views, respectively, of the 
compressor, while FIGS. 54 and 55 are perspective views of 
the float scroll member from the upper. 

The present embodiment is arranged Similarly to the first 
embodiment. However, a turning intermediate-pressure hole 
32 is provided which communicates the back chamber 11 
and the compassion chamber 6 with each other at the time 
the orbital scroll member 3 has pressure intermediate 
between the Suction pressure and the discharge pressure, and 
the oil-Supply hole 4c is excepted. Furthermore, Vertical case 
is shown in FIGS. 50 to 55. However, the present embodi 
ment is applicable to the horizontal case shown in FIGS. 47 
to 49. With the arrangement, since the pressure in the back 
chamber 11 comes to intermediate preSSure higher than the 
Suction preSSure, and the load of the thrust bearing 3d is 
reduced, it is possible to reduce the friction loSS at the thrust 
bearing 3d without the fact that the stability of motion of the 
orbital Scroll member 3 hurts. As a result, there is an 
advantage that the running range of high efficiency can be 
widened in area. Further, Since the Supply of the lubricating 
oil into the Suction chamber 60 is Suppressed, heating of the 
Suction gas is Suppressed. As a result, there is an advantage 
that efficiency of the compressor can be improved. 
A modification will further be described with reference to 

FIG. 51. As shown in FIG. 51, the modification is arranged 
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similarly to the embodiment shown in FIG. 50. However, a 
float intermediate-pressure hole 33 which communicates the 
compression chamber 6 and the upper chamber 10 with each 
other at the time when the float Scroll member 2 is in the 
preSSure intermediate between the Suction pressure and the 
discharge pressure, a Seal groove 2r and a Seal 57 which 
forms a gas-tight Seal with respect to the float Scroll member 
2 while the float Scroll member 2 is allowed to be slid 
thereon in an axial direction are provided. With Such 
arrangement, Since the pressure in the upper chamber 10 
comes into intermediate pressure higher than the Suction 
preSSure, a range is widened within which the float Scroll 
member 2 can be So pushed down Sufficiently as to be run. 
AS a result, there is an advantage that the running region of 
high efficiency can be widened in area. 
A modification will further be described with reference to 

FIG. 52. As shown in FIG. 52, the present modification is 
arranged similarly to the embodiment shown in FIG. 50. 
However, an upper adiabatic cover 34 and a lower adiabatic 
cover 35 made of material less in thermal conductivity are 
covered on the frame 4. Further, the present modification is 
of structure which maintains the upper chamber 10 to the 
intermediate pressure. However, the Similarity is applied to 
the structure in which the upper chamber 10 is maintained to 
the Suction pressure as shown in the first embodiment, or to 
the structure in which the back chamber 11 is maintained to 
the intermediate pressure as shown in FIG. 50. Moreover, 
the modification can be applied also to the horizontal type as 
in the embodiment shown in FIGS. 47 to 51. With the 
arrangement, there is an advantage that, Since heating of the 
Suction chamber 60 can be restrained, the compressor can be 
raised in efficiency. Furthermore, only one of the upper 
adiabatic cover 34 and the lower adiabatic cover 35 may be 
covered. As material of the adiabatic covers 34 and 35, 
heat-resistant plastics are considered. Here, both the adia 
batic covers 34 and 35 are provided with projections 34a and 
35a inside the inserting end, and a groove 4x is provided at 
an outer peripheral position of the frame 4 corresponding 
thereto. Accordingly, resiliency of both the adiabatic covers 
34 and 35 is utilized to press both the adiabatic covers 34 and 
35 into the frame 4 until projections 34a and 35a reach the 
groove 4.x, whereby equipment of both the adiabatic covers 
34 and 35 is completed. As a result, there is an advantage 
that assembling ability of the compressor can be improved. 
A modification will further be described with reference to 

FIG. 53. As shown in FIG. 53, the present modification is 
arranged similarly to the first embodiment. As shown in FIG. 
54, however, an Outer peripheral groove 2m is provided in 
the outer periphery of the float Scroll member 2, and a 
resilient ring 77 is equipped thereat. Here, as material of the 
resilient ring 77, rubber, plastics and metal are considered. 
Thus, the float scroll member 2 is movable axially and, 
Simultaneously, the float Scroll member 2 is made movable 
horizontally (in a direction orthogonal to the axial direction) 
only by a gap between the outer periphery of the float Scroll 
member 2 and the inner periphery of the fixed table 9. 
Accordingly, in case where the Side Surfaces of the Scroll 
wraps 2b and 3b are abutted against each other by shape 
accuracy errors and deformation thereof, a force which is 
generated thereat can be relieved. Thus, there is an advan 
tage that the reliability of the compressor can be improved. 

In connection with the above, as shown as a perspective 
view from the upper in FIG. 55, the float scroll member is 
arranged Such that two outer peripheral grooves 2m are 
provided, and the resilient ringS 77 are equipped thereat 
respectively. Thus, there is an advantage that, Since an 
attitude of the float Scroll member 2 is stabilized, the 
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reliability of the compressor can further by improved. In the 
present embodiment, case is shown where two outer periph 
eral grooves 2m are provided. However, it may be of course 
that three or more outer peripheral grooves 2m are provided. 
A sixteenth embodiment of the invention will be 

described with reference to FIGS. 56 to 59. FIG. 56 is a 
longitudinal cross-sectional view, while FIGS. 57 to 59 are, 
respectively, longitudinal cross-sectional views of the con 
nection tube. 

The present embodiment is arranged Similarly to the first 
embodiment. However, the connection tube 31 having a 
discharge tube 31a is provided in place of the center cover 
24, and a direct path 99 is provided which has both ends 
thereof fixedly mounted respectively on the upper casing 20 
and the cylindrical casing 1. Thus, almost all the discharge 
gas passes through the direct path 31, and enters the motor 
chamber 62. Accordingly, there is an advantage that heating 
of the Suction chamber 60 due to the compression gas is 
prevented So that the compressor is raised in efficiency. 
Further, there is an advantage that, Since a forward end 31d 
of the discharge tube 31a is only inserted into the upper 
casing 20, assembling of the discharge tube 31a is easy. 

In connection with the above, the connection tube may be 
arranged as shown in FIGS. 58 and 59. In an example shown 
in FIG. 58, the connection tube is provided with an oil 
groove 31e, an oil hole 31f and a seal 31g. Thus, since 
almost all the discharge gas passes through the direct pass 
31, and flows into the motor chamber 62, heating of the 
Suction chamber 60 is further prevented. There is an advan 
tage that the compressor can further be raised in efficiency. 
Moreover, the lubricating oil collected in the upper chamber 
61 passes through the oil groove 31e and the oil hole 31f, is 
mixed with the discharge gas and is returned to the lower 
part of the motor chamber 62. As a result, there is an 
advantage that, Since it is possible to avoid insufficiency of 
the lubricating oil, the reliability of the compressor can be 
improved. 

Further, the connection tube shown in FIG. 59 is provided 
with an equalizer hole 31h. Thus, Since the preSSure on the 
upper Surface of the release valve 23 is equalized to the 
discharge pressure, the release valve 23 upon over 
compression is ensured to operate. As a result, there is an 
advantage that, Since it is ensured that the over-compression 
is avoided, it is possible to improve efficiency of the 
compressor upon running thereof at a low pressure ratio. 
A seventeenth embodiment of the invention will be 

described with reference to FIG. 60. FIG. 60 is a side 
elevational view of a compressor. 

The present embodiment is arranged similarly to the 
embodiment shown in FIGS. 56 to 59. However, fins 70 are 
fixed to the outer periphery of the cylindrical casing 1. Thus, 
there is an advantage that, Since the temperature of the 
compressor is reduced, the compressor can be raised in 
efficiency. Further, there is an advantage that, Since instal 
lation tables 71 are fixed to the casing by the use of lower 
parts of the fins, it is possible to easily manufacture the 
compressor. 
An eighteenth embodiment of the invention will be 

described with reference to FIGS. 61 and 62. FIGS. 61 and 
62 are longitudinal cross-sectional views of a compressor. 
The present embodiment is arranged similarly to the 

embodiment shown in FIGS. 47 and 48. However, the 
connection tube 31 having the discharge tube 31a is pro 
vided in place of the center cover 24, and the direct pass 99 
is provided whose both ends are fixed respectively to the 
upper casing 20 and the cylindrical casing 1. Moreover, the 
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fixed oil-supply tube 71 and the bearing support 18 may be 
arranged as those in a twenty-sixth embodiment. Thus, there 
is an advantage that, Since almost all the discharge gas 
passes through the direct pass 99, and enters the motor 
chamber 62, heating of the Suction chamber 60 is prevented, 
and the compressor can be raised in efficiency. Furthermore, 
there is an advantage that, Since the forward end 31d of the 
discharge tube 31a is sufficient only to be inserted into the 
upper casing 20, assembling is easy. 

Further, as shown in FIG. 62, a position of the direct pass 
99 which is fixed to the cylindrical casing 1 is on the side of 
the oil accumulation chamber 80 of the motor chamber 62. 
Moreover, the fixed oil-supply tube 71 and the bearing 
Support 18 may be arranged as those in the twenty-sixth 
embodiment. Thus, Since almost all the discharge gas passes 
through the direct pass 99, and enters the side of the oil 
accumulation chamber. 80 of the motor chamber 62, heating 
of the frame 4 is restrained, and heating of the Suction 
chamber 60 is prevented. Accordingly, there is an advantage 
that the compressor can be raised in efficiency. 
A nineteenth embodiment of the invention will be 

described with reference to FIGS. 63 to 65. The present 
embodiment is one which is applied to a turning-type Scroll 
compressor in which one of scroll members is fixed with 
respect to the casing. FIGS. 63 to 65 are, respectively, 
longitudinal cross-sectional views of the compressor. 
The present embodiment is arranged similarly to the first 

embodiment. However, the fixed scroll member 2 is pro 
vided in place of the float scroll member, and the fixed table 
is removed. Thus, there is an advantage that, Since the 
Structure is simplified, assembling ability of the compressor 
can be improved. Further, since a fixed Oldham's groove 2n 
that is a sliding part with respect to the Oldham's ring 5 is 
provided on the fixed Scroll member 2, the accuracy of the 
angular relationship between the orbital scroll member 3 and 
the fixed scroll member 2 is improved. 

Moreover, as shown in FIG. 64, tip seals are provided 
respectively at the addendum of the fixed scroll member 2 
and at the addendum of the orbital Scroll member 3. Thus, 
there is an advantage that, Since Seal ability of the gap given 
between the addendum and the bottom, in order to avoid 
urging between the addendum and the bottom due to defor 
mation of the Scroll wrap upon running, is improved, the 
efficiency of the compreSSor can be improved. 

Furthermore, as shown in FIG. 65, the float support 
member 40 and a support stopper 41 are provided on the 
back of the orbital scroll member 3. An upper surface of the 
float support member 40 comes into a thrust surface 4.0a for 
biasing the orbital scroll member 3 toward the scroll mem 
ber 2, and an oil groove 40b is provided thereat. An 
oil-supply hole 40c is provided between the oil groove 40b 
and the back chamber 11. Seal grooves 40d and 40e are 
provided in a side surface thereof. Seals 97 and 98 are 
equipped thereto, respectively, which form gas-tight Seals 
with respect to the frame 4, while axial movement of the 
float Support member 40 is permitted. A Support back 
chamber 73 is formed on the back of the float support 
member 40, and comes to discharge preSSure by an equalizer 
hole 4u. Movement of the thrust Surface 4.0a toward the 
Scroll member 2 is limited by the Support stopper 41. As a 
result, when the interval between the orbital Scroll member 
3 and the Scroll member 2 comes into a level equal to or leSS 
than a predetermined interval, a force biasing the orbital 
Scroll member 3 toward the Scroll member 2 is limited or 
decreased. Further, Since, when the addendum and the 
bottom of the wrap are urged against each other by the 
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deformation of the Scroll member upon running, the float 
Support member 40 is moved downwardly, generation of an 
excessive urging force between the addendum and the 
bottom of the wrap is avoided. Accordingly, there is an 
advantage that the reliability of the compreSSor can be 
improved. Here, the leaf Spring 61 may be arranged within 
the Support back chamber 73 to bias the float support 
member 40 toward the Scroll member 2. As a result, even in 
case where the discharge pressure is extremely low, and the 
float Support member 40 cannot be pushed up only by the 
gas pressure in the Support back chamber 73, it is made 
possible to push the float support member 40 up by the 
resilient force of the leaf Spring 61. Accordingly, there is an 
advantage that the running range of the compressor in the 
high efficiency can be widened in area. Further, the Support 
Stopper 41 may be removed or be taken away. As a result, 
there are advantages that, Since the turning Scroll member 3 
is always urged against the fixed Scroll member 2, and the 
gap between the addendum and the bottom is always Small, 
it is possible to improve the performance of the compressor. 
A nitroSulphurizing film, a phosphate manganese film or the 
like of creep possibility and/or abrasion possibility may be 
arranged between the Support Stopper 41 and the float 
support member 40. 
A twentieth embodiment of the invention will be 

described with reference to FIG. 66. An example is shown 
in which the present embodiment is applied to a rotary-type 
scroll compressor in which both scroll members deflect 
rotational centers thereof each other So as to be rotated in the 
Same direction at the same Speed. FIG. 66 is a longitudinal 
croSS-Sectional view of the compressor. 

The Scroll compressor according to the present embodi 
ment is arranged such that forms of scroll wraps 300b and 
200b of respective first and second scroll members 300 and 
200 are similar to the forms of the scroll wraps 3b and 2b in 
the first embodiment. Arrangement and operation regarding 
other locations will chiefly be described. 
A scroll boss 300g is provided on the side opposite to the 

scroll wrap 300b of an end plate 300a of the first scroll 
member 300, and is inserted into a first main bearing 104a 
which is fitted in force into a first frame 104. The first Scroll 
member 300 is connected to a first shaft 112 by a spline shaft 
coupling inside the scroll boss 300g. A first rotor 115 is so 
arranged as to be fixed to the first shaft 112, and is combined 
with a first stator 116 which is so arranged as to be fixed to 
a first closed container 101 to form a motor that is a rotary 
driving part of the first scroll member 300. The first shaft 112 
has an end thereof which is pivoted by a first subsidiary 
bearing 117. The first subsidiary bearing 117 is so arranged 
as to be fixed to the first closed container 101 by a first 
bearing support 118. Further, the first shaft 112 is provided 
at a center thereof with a through hole 112e which commu 
nicates with a discharge hole 300k. Moreover, two balance 
rings 130 are fixedly arranged on the first shaft 112. Motion 
balance or dynamic balance is taken in the connection State 
between the first Scroll member 300 and the first shaft 112. 
Furthermore, a dynamic-pressure type thrust bearing 105 is 
provided between the first frame 104 and the end plate 300a. 
Further, the lubricating oil 56 is stored within a first motor 
chamber 121 and is supplied to the main bearing 104a by an 
oil-supply hole 104c. Moreover, a discharge pipe 122 is 
provided which connects the first motor chamber 121 and 
the outside to each other. 
A scroll boss 200g is provided on the side opposite to a 

scroll wrap 200a of the end plate 200a of the second scroll 
member 200, and is inserted into a Second main bearing 
204a which is fitted in force into a second frame 204. The 
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Second Scroll member 200 is connected to a second shaft 212 
by a spline shaft coupling inside the scroll boss 200g. A 
Second rotor 215 is So arranged as to be fixed to the Second 
shaft 212, and is combined with a second stator 216 which 
is So arranged as to be fixed to a Second closed container 
201, to form a motor that is a rotary driving part of the 
Second Scroll member 200. The second shaft 212 has an end 
thereof which is pivoted by a second subsidiary bearing 217. 
The Second Subsidiary bearing 217 is So arranged as to be 
fixed to the Second closed container 201 by a Second bearing 
support 218. Moreover, the second shaft 212 is provided at 
a center thereof with a through hole 212e which communi 
cates with a discharge hole 200k. Two balance rings 230 are 
So arranged as to be fixed to the Second shaft 212. Thus, 
dynamic balance is taken under the connection State between 
the second Scroll member 200 and the Second shaft 212. 
Furthermore, a dynamic-pressure type thrust bearing 205 is 
provided between the second frame 204 and the end plate 
200a. The lubricating oil 56 is collected within a second 
motor chamber 221, and is Supplied to the main bearing 
204a by an oil-supply hole 204c. Moreover, a discharge pipe 
222 is provided which connects the Second motor chamber 
221 and the outside to each other. 
The first Scroll side and the second Scroll side which are 

arranged in this manner are combined with each other So that 
center axes of the respective Scroll members are eccentric 
from each other. The compression chamber 6 and a dis 
charge space 6a to which the discharge holes 200k and 300k 
open are defined between the first scroll wrap 300b having 
a tip seal 300p and the second scroll wrap 200b having a tip 
seal 200p. The Suction pipe 54 is provided which connects 
the Suction chamber 60 and the outside of the compressor to 
each other. 

Operation of the scroll fluid machine arranged as 
described above will Subsequently be described. The shafts 
112 and 212 are rotated respectively by two motors, and the 
scroll members 200 and 300 are rotated. As a result, the gas 
is drawn into the Suction chamber 60 through the suction 
pipe 54, from the outside of the compressor, and enters the 
compression chamber 6 which is defined by the scroll 
members 200 and 300. Since the compression chamber 6 
moves to the center of rotation while a volume thereof is 
reduced, the gas is compressed. The gas passes through the 
through holes 112e and 212e while cooling the rotors 115 
and 215, and flows into the motor chambers 121 and 221. 
The gas is discharged to the outside of the compressor from 
the discharge pipes 122 and 222. Although the end plates 
200a and 300a intend to move in Such an orientation as to 
approach the frames 104 and 105 by the pressure of the gas, 
movement thereof is obstructed by the dynamic-pressure 
type thrust bearings 105 and 205. Accordingly, the gas is 
normally or regularly compressed. Since a load applied to 
the dynamic-pressure type thrust bearings 105 and 205 
which are existed on the back of the scroll wrap becomes 
Small or is reduced as compared with that of case where the 
thickness of the Scroll wrap is uniform, a friction loss thereat 
is reduced. Accordingly, there is an advantage that the 
efficiency of the compressor can be improved. Furthermore, 
the lubricating oil 56 flows into the main bearings 300g and 
2009 through the oil-supply holes 104c and 204c by differ 
ential preSSure, to lubricate a main bearing part. Thereafter, 
the lubricating oil 56 lubricates the dynamic-pressure type 
thrust bearings 105 and 205, and flows into the compression 
chamber 6 from the Suction chamber 19. The lubricating oil 
56 seals and lubricates a location between the scroll wraps. 
Thereafter, the lubricating oil 56 is returned to the motor 
chambers 121 and 221 together with the compression gas, 
and is collected. 
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According to the present embodiment, there are advan 
tages that, since both the two scroll members 200 and 300 
practice rotary motion, high Speed running is made possible, 
and, although it is Small-sized, it is possible to provide the 
compressor which is high in performance. Further, in the 
present embodiment, the scroll wraps 200b and 300b are in 
mesh with each other in order to rotate, in Synchronism, the 
two Scroll members. However, an Oldham's coupling may 
be provided between the two scroll members. Moreover, the 
present embodiment is arranged Such that the first Scroll side 
and the Second Scroll Side are combined with each other Such 
that the center axes of the respective Scroll members are 
eccentric from each other in the vertical direction. However, 
the arrangement may be Such that the first Scroll Side and the 
Second Scroll Side are combined with each other in the 
horizontal direction, and a pipe may be provided which 
connects the bottom Surfaces of the respective motor cham 
bers 121 and 221 to each other. Thus, since the liquid levels 
of the lubricating oils 56 within both the motor chambers 
121 and 221 can be flush with each other, it is possible to 
reduce the possibility that the rotors 115 and 215 and the 
reservoired lubricating oil 56 are in contact with each other, 
and it is possible to avoid drop of the compression perfor 
mance upon running. Further, although not referred to the 
material of the Scroll member, case is considered where both 
the Scrolls are made of cast iron. In this case, manufacturing 
cost can be reduced. Cost is low, and the Strength can also 
be Secured. Thus, there is an advantage that it is possible to 
provide the compressor high in reliability. Moreover, of the 
cast irons, it is possible also to use material which is formed 
by an increase of a cooling rate by a metal mold. In this case, 
there is an advantage that, Since cutting ability is improved, 
it is possible to provide the compressor which is further low 
in cost. Moreover, it is possible to make the Scroll members 
200 and 300 to an aluminum alloy. In this case, since the 
centrifugal force is reduced, falling-down of the Scroll wraps 
200b and 300b with respect to the end plates 200a and 300a 
is reduced So that it is possible to avoid local contact 
between the scroll wraps. Furthermore, it is possible to 
improve the workability and to reduce the weight. Thus, 
there is an advantage that it is possible to provide the 
compressor which is high in reliability, which is further low 
in cost and which is light in weight. 

Further, in each of the above-described embodiments, it is 
considered that both the Scroll members are made of an 
aluminum alloy. Of them, it is also possible to use an 
aluminum alloy which is low in weight content of Silicon 
and which is capable of being cast. Generally, if both 
aluminum alloys are urged against each other for a long 
period of time, agglutination occurs. Accordingly, it is 
impossible for a structure in which there is no fixed table 9 
and the addendum and the bottom of the scroll wrap are 
urged against each other Substantially always, to make both 
the scroll wraps of the above-described aluminum alloy 
capable of being cast. However, as described in the present 
embodiment, since the fixed table 9 is used in order to avoid 
that the addendum and the bottom of the scroll wrap are 
urged against each other, it is possible to make both the 
Scroll members of the aluminum alloy capable of being cast. 
In this manner, by the fact that both the scroll members are 
made of the aluminum alloy, there is an advantage that the 
compressor can be reduced in weight. Further, Since it is 
possible to reduce the centrifugal force applied to the turning 
scroll 3, the distribution of the load on the thrust bearing 3d 
on the back of the turning Scroll can be uniformized. AS a 
result, abrasion of the thrust bearing 3d is equalized. Further, 
even after the abrasion has progressed, it is made possible to 
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keep both the end plates 2a and 3a parallel to each other. 
Local urging and enlargement of the gap between the Scroll 
wraps 2b and 3b are avoided. Thus, there is an advantage 
that it is possible to maintain the performance of the com 
pressor. Furthermore, in case where both the scroll members 
are made of the aluminum alloy capable of being cast, 
creation is made easy by the casting, and the material is low 
in cost. Accordingly, there is an advantage that the manu 
facturing cost can be reduced. 
A twenty-first embodiment of the invention will be 

described with reference to FIGS. 67 to 69. The present 
embodiment is an example of the embodiments described 
above, in which a vertical compressor is used for an air 
conditioner. FIGS. 67 and 68 are perspective views of an 
outdoor machine. Further, FIG. 69 is a longitudinal cross 
Sectional view when it is mounted on an outer wall of a 
house. 
The compressor according to the present embodiment is 

arranged such that the direct pass 99 is provided. However, 
the compressor may, of course, be one in which this is not 
provided. A compressor 302, a heat exchanger 300, a fan 301 
and a compressor fan 304 are provided within a case 303. 
Upon cooling running, the compressor fan 304 is always 
rotated. Upon heating running, just after running Start and 
when temperature of the compressor is low, the compressor 
fan 304 is not rotated. When the compressor is elevated in 
temperature, the compressor fan 304 is rotated. Moreover, 
upon running in which the heat exchanger 300 is defrosted, 
a rotational direction of the compressor fan 304 is reversed. 
AS a result, immediately after the Start of the heating running 
and except for the defrosting running, the compressor 302 is 
cooled by the compressor fan 304. Accordingly, there is an 
advantage that the performance of the compressor 302 is 
improved. Furthermore, since the compressor fan 304 is not 
rotated immediately after the Start of the heating running, the 
compressor 302 is elevated in temperature for a short period 
of time. Accordingly, there is an advantage that time taken 
from the Start of the heating running to the fact that hot air 
is blasted can be reduced. Further, Since the rotational 
direction of the compressor fan 304 is reversed upon defrost 
ing running, heated air passes through the circumstance of 
the compressor 302 and is blown against the heat eXchanger 
300. Thus, there is an advantage that, since defrosting 
running time can be reduced, heating running time can be 
prolonged. Here, upon heating running, the rotational direc 
tion of the compressor fan 304 may always be reversed 
except for time immediately after the Start of the heating 
running. As a result, there is an advantage that, Since the 
compressor 302 can be cooled, and the heat exchanger 300 
Serving as an evaporator can be heated, efficiency of the 
heating running can be improved. Moreover, fins may be 
provided on the Outer Surface of the casing of the compres 
Sor. In this case, Since cooling of the compressor is 
facilitated, the compressor fan 304 can be small-sized, and 
a consumption electric power thereat can be reduced. 

Moreover, as shown in FIG. 68, the horizontal compressor 
can also be used for an air conditioner. The compressor 302 
is arranged horizontally. Thus, the embodiment is similar to 
the embodiment shown in FIG. 67 except that the heat 
exchanger 300 comes into a revered C-shape and, 
accordingly, the description of operation and arrangement of 
the other portions will be omitted. With the arrangement, 
there is an advantage that, Since the heat transmission area 
of the heat exchanger 300 can be taken large, it is possible 
to reduce the outdoor machine. 

Furthermore, FIG. 69 shows an example in which the 
horizontal compressor which is Small in Size and which is 
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light in weight is used to an outdoor machine of wall 
mounted type. The compressor 302 according to the 
example is a horizontal type. Of course, however, it may be 
a compressor if it is a vertical type. The interior of the 
outdoor machine is similar to that of the embodiment 
illustrated in FIG. 68. However, the compressor 302 is 
mounted on a Swing frame 305 through the installation 
frame 71, and the Swing frame 305 is hooked to a Swing bolt 
306, whereby the outdoor machine is installed. For this 
reason, there is an advantage that installation operation of 
the outdoor machine can be facilitated. Further, there is an 
advantage that, Since it is made possible to install the 
outdoor machine without the use of a Space under the eaves, 
the Space under the eaves can effectively be used. Moreover, 
there is also an advantage that, in case of an outdoor machine 
which is loaded on a horizontal compressor, Since the weight 
is Substantially equally applied, it is possible to reduce the 
required strength of the Swing bolt 306. 
A twenty-second embodiment of the invention will be 

described with reference to FIG. 70. The present embodi 
ment is an example in which a horizontal compressor which 
is Small in size and which is light in weight is used to an 
electric vehicle. FIGS. 70 is a perspective view of the 
vehicle. Here, the compressor 302 according to the present 
embodiment is of a horizontal type. However, it may be of 
course that the compressor is of a vertical type. An outdoor 
heat exchanger 308, an indoor heat exchanger 309 and a 
four-way valve 307 are arranged together at the rear of the 
vehicle. Since power of a compressor of a prior-art car 
air-conditioning System is given through a driving belt from 
an engine, a position where the compressor is installed is 
limited. Since, however, the compressor according to the 
present embodiment builds therein the motor, it is possible 
to install the compressor in the vicinity of a position where 
other components of the air-conditioning System are 
arranged. As a result, there is an advantage that, Since it is 
possible to collect all the air-conditioning System to a single 
location, the degree of freedom of the lay-out within the 
vehicle increases. 

Another embodiment shown in FIGS. 71 to 73 will be 
described. Two planar Surfaces which are parallel to each 
other having an upper Surface that is the non-turning 
reference-Surface opposite Surface 7f and a lower Surface 
that is the thrust reference-Surface opposite Surface 7g are 
provided on the Stopper member 7. As a result, there is an 
advantage that workability of the Stopper member is 
improved. Furthermore, a scroll wrap insertion hole 7i 
having the dimension through which the turning Scroll 
member 3 cannot pass opens at the center of the non-turning 
reference-Surface opposite Surface 7f. A large opening is 
provided in a lower part of the Stopper member 7 because a 
Space in which the turning Scroll member 3 moves in turning 
is necessary. As a result, the overhang 7h is formed on the 
upper part of the stopper member 7. The detent grooves 7a 
and 7b are provided above the overhang 7h, and the fixed 
Oldham's grooves 7c and 7d are provided below the over 
hang 7h. The detent grooves 7a and 7b and the fixed 
Oldham's grooves 7c and 7d have a common side surface. 
Further, the inner peripheral cut-out 7e is provided in the 
overhang 7h in order to avoid interference with respect to the 
outer periphery of the Scroll wrap 3b in keeping with the 
orbital motion. Moreover, inner peripheral grooves 7x and 
7y are provided in the inner peripheral Surface of the 
overhang 7h at a lower part thereof as a relief of the 
Oldham's projections 3e and 3f of the turning scroll 3. 
Furthermore, communication grooves 7z which Serve as 
flow passages of the gas and the oil are provided in the outer 
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peripheral Surface of the overhang 7h. Further, a Suction hole 
7s is provided in the side surface of the overhang 7h. 
A thrust member is integrated with the frame 4. An upper 

part of the frame 4 is provided on a surface at which the 
Sliding thrust Surface 4m and the thrust reference Surface 4x 
of the thrust part are flush with each other. Moreover, the oil 
groove 4b is provided in the sliding thrust surface 4m. The 
oil-Supply hole 4c which communicates from the back 
chamber 11 opens at the oil groove 4b. In the present 
embodiment, there are four oil grooves 4b. However, in case 
where pressure within the back chamber 11 is desired to be 
made to a higher level, the number of the oil-Supply holes 4c 
is reduced, or the oil-Supply holes are reduced in diameter. 
Furthermore, the communication groove 4h which Serves as 
a flow passage for the gas and the oil is provided in the outer 
peripheral Surface. Further, the main bearing 4a is provided 
on the center. 

The Oldham's ring 5 is provided at an upper surface 
thereof with the fixed projections 5a and 5b, and is provided 
at a lower Surface thereof with the turning projections 5c and 
5d. 

The float rail member 25 is provided at a lower part of an 
inner periphery thereof with a rail surface 25c which serves 
as a trajectory for Vertical movement of the non-turning 
Scroll member 2, at an upper part thereof with the cover 
presser 25a and at an upper part of the inner periphery with 
the ring groove 25b. The seal ring 51 which is heat resistance 
and which is Soft or resilient material is inserted into the ring 
groove 25. 

It is considered that Surface coating in which the thickness 
thereof decreases (creeps) in a manner of the passage of time 
is provided on a lower Surface of the end plate 2a which is 
in contact with the non-turning reference-Surface opposite 
Surface 7f. Thus, there are provided peculiar advantages that, 
since the addendum and the bottom of each of both the Scroll 
members 2 and 3 approach each other in a manner of the 
passage of time, it is made possible to reduce the gap 
between the addendum and the bottom which occurs by 
friction due to the accidental approach between the adden 
dum and the bottom of each of both the Scroll members 2 and 
3, and it is possible to maintain high performance for a long 
period of time. AS Such coating, Surface coating is consid 
ered due to nitroSulphurizing treatment and phosphate man 
ganese coating treatment, for example. Since these coatings 
have holes therein, if pressure is applied to the coatings to 
retain the Same for a long period of time, the holes therein 
are gradually broken. Accordingly, the thickness is reduced 
in a manner of the passage of time. 

Further, it is considered that Surface coating easy to be 
worn off or abraded is provided on the lower surface of the 
end plate 2a which is in contact with the non-turning 
reference-Surface opposite Surface 7f. The non-turning Scroll 
member 2 can be moved along the detent grooves 7a and 7b 
with respect to the teeth of the stopper member 7 by a 
diameter gap between the Outer periphery of the non-turning 
Scroll member 2 and the rail Surface 25c. In fact, both move 
relatively to each other by a force due to the compression gas 
in a horizontal direction. This means that the non-turning 
reference-Surface opposite Surface 7f and the lower Surface 
of the end plate 2a are rubbed together. Thus, the coating on 
the lower surface of the end plate 2a wears a little by a little. 
AS a result, Since the addendum and the bottom of each of 
both the respective Scroll members 2 and 3 approach each 
other in a manner of the passage of time, the gap between the 
addendum and the bottom which is caused by the abrasion 
due to the accident approach between the addendum and the 
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bottom of each of both the scroll members 2 and 3 can be 
reduced. Thus, there is a peculiar advantage that it is 
possible to maintain high performance over a long period of 
time. AS Such coating, Surface coating is considered due to 
nitroSulphurizing treatment and phosphate manganese coat 
ing treatment, for example. 

Another embodiment of the invention will Subsequently 
be described with reference to FIG. 74 which is a longitu 
dinal cross-sectional view, FIG. 75 which is a perspective 
view of the turning scroll member from the upper, FIG. 76 
which is a perspective view from the lower and FIG. 77 
which is a perspective view of the Oldham's ring from the 
upper. Here, the present embodiment is similar to the 
embodiment illustrated in FIGS. 71 to 73 except that the 
Oldham's ring 5 is arranged between the turning Scroll 
member 3 and the frame 4. Accordingly, the description of 
the arrangement and operation of other portions will be 
omitted. The turning Oldham's grooves 3g and 3h are 
provided in the back of the turning scroll. Fixed Oldham's 
grooves 4p and 4q (4q is not shown) are provided in the 
frame 4. As a result, there is no necessity for being provided 
with the turning Oldham's groove in the Outer periphery of 
the turning Scroll member. Thus, there is a peculiar advan 
tage that workability of the turning Scroll member can be 
improved. Moreover, the outermost parts of the fixed Old 
ham's grooves 4p and 4q elongate toward the outer periph 
ery of the frame 4, to always connect the back chamber 11 
and the Suction chamber 60 to each other. Thus, the lubri 
cating oil 56 which flows into the back chamber 11 is led to 
the Suction chamber 60, and the pressure in the back 
chamber 11 is made Substantially to the Suction pressure. AS 
a result, there is a peculiar advantage that, Since a hole which 
communicates the back chamber 11 and the Suction chamber 
60 to each other becomes useless, the workability is 
improved. Furthermore, Since the Outer peripheral corner of 
the upper Surface of the end plate 3a is chamfered, the flow 
passage resistance of the Suction gas can be reduced. 
Accordingly, there is also a peculiar advantage that the 
compression efficiency can be improved. Further, there is 
also a peculiar advantage that, Since the Oldham's ring 5 is 
made to a circle, the workability is improved. 

Another embodiment in which the present invention is 
enforced into a thrust float type Scroll compressor in which 
the non-turning Scroll member is fixed with respect to the 
casing and in which the thrust member is movable axially 
will Subsequently be described with reference to FIG. 78 
which is a longitudinal cross-sectional view. 
A thrust member 90 is arranged such that a stopper 90f 

which performs a role of a stopper member projects onto an 
outer periphery of an upper Surface which is made to a 
sliding thrust surface 90a, and the upper surface of the 
stopper 90f is in contact with the non-turning scroll member 
2. There is an advantage that, since the thrust surface 90a 
and the stopper 90fare provided in parallel with each other 
in the same direction, the working can easily be practiced 
while a distance between the two Surfaces is managed 
accurately by a lathe. Further, the distance between the 
thrust surface 90a and the upper surface of the stopper 90f 
is one of sizes that determines the gap between the adden 
dum and the bottom of the scroll wrap. However, there is an 
advantage that the accuracy of the size can easily be 
produced, whereby it is possible to provide a scroll fluid 
machine which is low in variation of the performance and 
the reliability upon mass production. An oil-supply hole 90c 
is provided between the back chamber 11 and an oil groove 
90g which is provided in the sliding thrust surface 90a. A 
Seal groove 90e is provided, on the inner peripheral Side, in 
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the side surface of the thrust member 90, and a seal groove 
90d is provided, on the outer peripheral side, in the side 
Surface of the thrust member 90. The Seals 97 and 98 are 
equipped respectively on the seal grooves 90d and 90e. The 
thrust member 90 is equipped on the bottom surface of the 
frame 4, while the thrust back space 73 is defined on the 
back of the frame 4. Here, there are provided advantages 
that, since the thrust member 90 may be rotated about the 
axis, a detent becomes useless, the Structure of the compres 
sor is simplified, and the workability is improved. Moreover, 
Since parallel displacement within the orbital motion Surface 
is permitted, the gap at the Side Surface of the thrust member 
90 is made possible to large Setting until the fact that Sealing 
ability can be secured by the seals 97 and 98. Thus, there is 
also an advantage that the workability is improved. The 
discharge gas flows into the thrust back Space 73 from the 
preSSure guide hole 4u So that the thrust back Space 73 
comes Substantially into the discharge pressure. Thus, an 
approach force is given which pushes the thrust member 90 
upwardly. By the approach force, upon normal running, the 
upper surface of the stopper 90f of the thrust member 90 is 
urged against the lower Surface of the end plate 2a which is 
located on the same Surface as the addendum of the Scroll 
wrap of the non-turning Scroll member 2. Here, there are 
provided advantages that, Since the addendum of the Scroll 
wrap of the non-turning Scroll member 2 and the lower 
Surface of the end plate 2a are located on the same Surface, 
management of the gap between the addendum and the 
bottom of the Scroll wrap is made easy, and it is possible to 
provide a scroll fluid machine which is low in variation of 
the performance and the reliability upon mass production. 
Moreover, when the addendum and the bottom of the wrap 
intend to be urged against each other by the deformation of 
the scroll member upon running, the thrust member 90 
moves downwardly. Accordingly, urging between the adden 
dum and the bottom of the wrap is avoided. Thus, it is 
possible to Secure the reliability of the compressor. Here, a 
resilient body like the leaf Spring 62 and the heat resistant 
rubber may be arranged on the Support back chamber 73. As 
a result, there is a peculiar advantage that, even in case 
where the discharge preSSure is extremely low, and the thrust 
member 90 is not pushed up only by the gas pressure in the 
support back chamber 73, the thrust member 90 can be 
pushed up by the resilient force and, accordingly, the run 
ning range of the compressor at high efficiency can be 
widened in area. A 2a, i.e., nitroSulphurizing film, a phos 
phate manganese film or the like which is capable of 
creeping and/or capable of being abraded may be arranged 
between the upper surface of the stopper 90f and the lower 
Surface of the end plate 2a. 

Another embodiment of the present invention will Sub 
sequently be described with reference to FIG. 79 which is a 
longitudinal cross-sectional view. Here, the present embodi 
ment is similar to the embodiment shown in FIG. 78 except 
that the oil receiver 70 is provided, the pressure introduction 
hole that is the passage of the gas is made to the oil guide 
passage 4u which comes chiefly into the passage of the oil, 
either one or both of the seal groove 90e and the seal groove 
90d is removed, the seals 97 and 98 are also removed in 
keeping there with, and the gap thereat is reduced. 
Accordingly, the description of the arrangement and opera 
tion of other portions will be omitted. Since the discharge 
gas which passes through the flow passage 4h contains a lot 
of lubricating oil, a part of the oil in the discharge gas is 
collected in the oil receiver 70. The pressure in the thrust 
back Space 73 is reduced less than the discharge pressure by 
the gap at the side surface of the thrust member 90 which has 



5,829,959 
33 

no seal. By this differential pressure, the oil which is 
collected within the oil groove 70 flows into the thrust back 
Space 73 from the oil guide passage 4u. AS a result, there is 
an advantage that, Since the thrust back Space 73 plays a role 
of a damper with respect to vibration of the thrust member 
90, it is possible to enlarge the running range of high 
reliability and high efficiency. Here, in case where only the 
seal 97 at the inner periphery of the side surface of the thrust 
member 90 is removed, the pressure in the back chamber 11 
is slightly raised. Accordingly, there are advantages peculiar 
to the present embodiment that the force which pushes up 
the turning Scroll member 3 increases, the sliding loSS at the 
slide thrust surface 90a can be reduced, and the compression 
performance is improved. Moreover, the oil which passes 
through the thrust back space 73 is included in the lubricat 
ing oil which lubricates the slide thrust surface 90a So that 
the temperature of the oil is lowered. As a result, there is a 
peculiar advantage that a resistant load increases, and the 
reliability is improved. 

Another embodiment of the present invention will Sub 
sequently be described with reference to FIG.80 which is a 
longitudinal cross-sectional view. The present embodiment 
is similar to the embodiment shown in FIG. 79 except that 
the main bearing is divided into an upper main bearing 4W 
and the lower main bearing 4a, a groove is defined 
therebetween, the lateral oil-Supply hole 12b opens at a 
position thereat, and the oil guide passage 4u is provided 
between the groove and the thrust back space 73. 
Accordingly, the description of the arrangement and opera 
tion of the other portions will be omitted. The oil which 
flows out from the lateral oil-supply hole 12b enters the 
thrust back Space 73 through the oil guide passage 4u. AS a 
result, it is made possible to provide a damper for the axial 
motion of the thrust member. Thus, there is an advantage 
that the running range of the high reliability and the high 
efficiency can be widened in area. 

Another embodiment of the present invention will Sub 
sequently be described with reference to FIG. 81 which is a 
longitudinal cross-sectional view. The present embodiment 
is similar to the embodiment shown in FIG.80 except that 
the seals 97 and 98 at the side Surface of the thrust member 
are both provided, and an exhaust hole 4v. which connects 
the thrust back Space and the motor chamber to each other 
is provided. Accordingly, the description of the arrangement 
and operation of the other portions will be omitted. The oil 
which flows out from the lateral oil-supply hole 12b passes 
through the oil guide hole 4u by the centrifugal force, and 
enters the thrust back space 73. The gas which enters the 
thrust back Space 73 prior to the running passes through the 
exhaust hole 4, and is exhausted to the motor chamber 92. 
AS a result, even if there are the Seals both at Side Surfaces 
of the thrust member, the oil can be introduced into the thrust 
back Space 73. Accordingly, it is possible to provide a 
damper for the axial motion of the thrust member, while 
leakage to the Suction chamber 60 of the discharge gas is 
prevented. Thus, there is an advantage peculiar to the present 
embodiment that the reliability is raised, and the volumetric 
efficiency is improved. It is possible to provide the com 
preSSor which is further improved in compression perfor 

CC. 

Another embodiment in which the present invention is 
enforced to a horizontal thrust float type Scroll compressor 
will Subsequently be described with reference to FIG. 82 
which is a longitudinal croSS-Sectional view. The present 
embodiment is similar to the embodiment shown in FIG. 79 
except for a mechanism for accumulating therein lubricating 
oil and a mechanism for Supplying the lubricating oil to the 
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main bearing and the thrust back Space. Accordingly, the 
description of the arrangement and operation of the other 
portions will be omitted. 
The bearing Support 18 having an upper part thereof at 

which the ventilation hole 18b and the air cover 18a are 
provided, a lower part thereof at which the oil introduction 
hole 18q and the oil introduction cover 18d are provided, 
and a center part thereof at which the bearing hole 18c is 
provided is fixed to the cylindrical casing 1, to define the oil 
accumulation chamber 80. Further, the discharge pipe 55 is 
put out from the oil accumulation chamber 80. Furthermore, 
the bearing housing 70 is fitted in press in which the fixed 
oil-supply tube 71 is fixed to the bearing hole 18c. 
Moreover, the oil guide passage 4u opens to the flow passage 
4h at a lower part thereof. Because of the horizontal type, 
there is the lubricating oil 56 in the opening at the side of the 
flow passage 4h of the oil guide passage 4u. As a result, a 
Special mechanism for introducing the oil into the thrust 
back Space 73 becomes useleSS. Thus, there is an advantage 
that the workability is improved. The compression gas in the 
motor chamber 62 passes through the ventilation hole 18b 
while impinging against the ventilation cover 18e, and flows 
into the oil accumulation chamber 80. Thus, since the 
preSSure in the motor chamber 62 is elevated as compared 
with the pressure in the oil accumulation chamber 80, the 
lubricating oil 56 in the motor chamber 62 passes through 
the oil guide hole 18a, and flows into the oil accumulation 
chamber 80. At this time, the gas also simultaneously flows 
into the oil accumulation chamber 80. Bubbles rise in the 
lubricating oil within the oil accumulation chamber 80. 
However, since the bubbles rise along the bearing support 18 
by the oil guide cover 18d, it is possible to avoid that the 
bubbles enter the oil hole 71a. Thus, there is a peculiar 
advantage that the reliability can be improved. AS described 
above, there is provided an advantage peculiar to the present 
embodiment that, Since it is made possible to Store the 
lubricating oil 56 within the small-sized compressor without 
the fact that the oil level in the motor chamber 62 is splashed 
to the rotor 15 and the shaft 12, it is possible to realize the 
horizontal compressor having high reliability, by the Small 
size. There is an advantage peculiar to the present embodi 
ment that, Since the lubricating oil 56 can pass through the 
fixed oil-supply tube 71 to lubricate the subsidiary bearing 
72, and can enter the oil-Supply hole 12a, it is possible to 
realize the horizontal compressor having high reliability, by 
the Small size. 
What is claimed is: 
1. A Scroll compressor comprising, 
two Scrolls including respective Scroll wraps to form a 

compression chamber therebetween So that a Volume of 
the compression chamber is decreased to compreSS a 
fluid therein by an orbital motion between the scrolls 
around an axis, 

a frame Supporting the Scrolls thereon, 
a drawing force generator generating a drawing force 

urging axially one of the Scrolls toward another one 
thereof, and 

a contacting force limiter bearing a part of the drawing 
force to prevent the part of the drawing force from 
being borne between the Scrolls, when an axial distance 
between the Scrolls is not more than a predetermined 
axial distance, wherein the drawing force generator 
includes a thrust bearing which is provided adjacent the 
one of the Scrolls to apply the part of the drawing force 
therethrough to the one of the scrolls so that the one of 
the Scrolls is urged axially toward the another one of the 



5,829,959 
35 

Scrolls, and the contacting force limiter prevents an 
axial distance between the another one of the Scrolls 
and the thrust bearing from being less than another 
predetermined axial distance So that the contacting 
force limiter bears the part of the drawing force to 
prevent the part of the drawing force from being borne 
between the Scrolls when an axial distance between the 
Scrolls is not more than the predetermined axial 
distance, wherein another part of the drawing force is 
borne by a contact between the scrolls. 

2. A Scroll compressor according to claim 1, wherein the 
contacting force limiter is fixed axially with respect to the 
frame and is adjacent the thrust bearing to bear the part of 
the drawing force So that the part of the drawing force is 
prevented from being borne between the scrolls. 

3. A Scroll compressor according to claim 1, wherein the 
thrust bearing is allowed to move with respect to the 
contacting force limiter in Such a manner that the axial 
distance between the another one of the Scrolls and the thrust 
bearing is increased. 

4. A Scroll compressor according to claim 1, wherein the 
one of the scrolls is allowed to move with respect to the 
thrust bearing in Such a manner that the axial distance 
between the Scrolls is decreased. 

5. A Scroll compressor according to claim 1, wherein the 
contacting force limiter is arranged on the another one of 
Scrolls So that the at least a part of the drawing force is 
applied to the another one of Scrolls to prevent the at least 
a part of the drawing force from being born between the 
Scrolls. 

6. A Scroll compressor according to claim 1, wherein the 
contacting force limiter has a positioning Surface extending 
Substantially perpendicularly to the axis, the drawing force 
generator has another positioning Surface extending Substan 
tially perpendicularly to the axis, a contact between the 
positioning Surfaces bears the part of the drawing force to 
prevent the part of the drawing force from being borne 
between the Scrolls. 

7. A Scroll compressor comprising, 
two Scrolls including respective Scroll wraps to form a 

compression chamber therebetween So that a Volume of 
the compression chamber is decreased to compreSS a 
fluid therein by an orbital motion between the scrolls 
around an axis, 

a frame Supporting the Scrolls thereon, 
a drawing force generator generating a drawing force 

urging axially one of the Scrolls toward another one 
thereof, wherein the drawing force applied to a rela 
tively radially-outer portion of the scrolls is smaller 
than the drawing force applied to a relatively radially 
inner portion of the Scrolls, and 

a contacting force limiter bearing at least a part of the 
drawing force to prevent the at least a part of the 
drawing force from being borne between the Scrolls, 
when an axial distance between the Scrolls is not more 
than a predetermined axial distance. 

8. A Scroll compressor comprising, 
two Scrolls including respective Scroll wraps to form a 

compression chamber therebetween So that a Volume of 
the compression chamber is decreased to compreSS a 
fluid therein by an orbital motion between the scrolls 
around an axis, 

a frame Supporting the Scrolls thereon, 
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36 
a drawing force generator generating a drawing force 

urging axially one of the Scrolls toward another one 
thereof, and 

a contacting force limiter bearing at least a part of the 
drawing force to prevent the at least a part of the 
drawing force from being borne between the Scrolls, 
when an axial distance between the Scrolls is not more 
than a predetermined axial distance, 

wherein the drawing force generator includes a thrust 
bearing which provided adjacent the one of the Scrolls 
to apply the at least a part of the drawing force 
therethrough to the one of the scrolls so that the one of 
the Scrolls is urged axially toward the another one the 
Scrolls, further comprising a creep member between the 
thrust bearing and the contacting force limiter, the 
creep member being deformed plastically in accor 
dance with a lapse of time by a compression force 
therebetween to decrease the axial distance between the 
another one of Scrolls and the thrust bearing in accor 
dance with the lapse of time. 

9. A Scroll compressor comprising, 
two Scrolls including respective Scroll wraps to form a 

compression chamber therebetween So that a Volume of 
the compression chamber is decreased to compreSS a 
fluid therein by an orbital motion between the scrolls 
around an axis, 

a frame Supporting the Scrolls thereon, 
a drawing force generator generating a drawing force 

urging axially one of the Scrolls toward another one 
thereof, and 

a contacting force limiter bearing at least a part of the 
drawing force to prevent the at least a part of the 
drawing force from being borne between the Scrolls, 
when an axial distance between the Scrolls is not more 
than a predetermined axial distance, 

wherein the drawing force generator includes a thrust 
bearing which provided adjacent the one of the Scrolls 
to apply the at least a part of the drawing force 
therethrough to the one of the scrolls so that the one of 
the Scrolls is urged axially toward the another one the 
Scrolls, and the thrust bearing is rotatable with respect 
to the frame. 

10. An air conditioner with a scroll compressor 
comprising, 
two Scrolls including respective Scroll wraps to form a 

compression chamber therebetween So that a Volume of 
the compression chamber is decreased to compreSS a 
fluid therein by an orbital motion between the scrolls 
around an axis, 

a frame Supporting the Scrolls thereon, 
a drawing force generator generating a drawing force 

urging axially one of the Scrolls toward another one 
thereof, and 

a contacting force limiter bearing a part of the drawing 
force to prevent the part of the drawing force from 
being borne between the Scrolls, when a axial distance 
between the Scrolls is not more than a predetermined 
axial distance, wherein another part of the drawing 
force is borne by contact between the scrolls. 

11. A Scroll compressor comprising: 
a fixed Scroll member and an orbital Scroll member, 

including respective Scroll wraps to form a compres 
Sion chamber therebetween so that a volume of the 
compression chamber is decreased to compress a fluid 
therein by an orbital motion of the orbital scroll mem 
ber around an axis, 
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a thrust bearing for Supporting the orbital Scroll member bearing and the fixed scroll member in the direction of 
in a direction of the axis, movable in the direction of the axis from becoming less than a predetermined 

egree. 
axis and rotatable; 12. A Scroll compressor according to claim 11, further 

a drawing force generator generating a drawing force comprising a creep member between the Scrolls. 
urging the thrust bearing in the direction of the axis 13. A. Scroll compressor according to claim 11, further 
toward the fixed Scroll member, and: comprising a creep member between the thrust bearing and 

the contact force limiter. 
a contact force limiter bearing at least a part of the 

drawing force to prevent a distance between the thrust k . . . . 


